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Animal Physiology. 
BY ARTHUR NEWSHOLME, M.D,, AND C.S.S. (LOND.) 
THE Nervous SystEM—continued. 


The Spinal Cord extends in the vertebral 
Structure canal from the foramen magnum, where 


Spinal. Cord. it becomes continuous with the medulla 
oblongata, to the first lumbar vertebra, 
where it ends in a terminal thread of grey nervous 


substance (filum terminale). It is 15 to 18 inches 
long, and its weight is 14 oz. or about yy of that 
of the brain. It is nearly cylindrical in shape, 
but somewhat flattened in front and behind; and at 
two points it presents considerable enlargements, 


Fig. 89. 


A Anterior. B Lateral view of a portion of spinal cord from 
cervical region. 1. Anterior median. 2, Posterior median 
fissure. 3. Antero-lateral impression. 5. Atiterior root. 
6. Posterior root. 6'. Ganglion of posterior root. 7. Com- 

nerve, 
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where the nerves going to the upper and lower 
extremities arise. It is almost completely divided 
into two lateral halves by two median fissures, of 
which the anterior is broader than the posterior; both 
fissures being filled up by processes of the pia-mater. 
(Fig. 89.) Each of these semicylindrical halves of 
the spinal cord is.sub-divided into three columns, an 
anterior, lateral, and posterior, by the lines of entrance 
of the anterior and posterior nerve-roots into the 
spinal cord. 


The halves of the spinal cord are united by commis- 
sures of nervous matter; an anterior band of white 
nervous matter at the bottom of the anterior fissure of 
the cord ; a middle commissure of grey matter; and a 
posterior commissure of white matter, just in front of the 
posterior fissure. The grey commissure encloses 
throughout its whole length a central canal about fs 
inch in diameter, which is lined by ciliated cells. 
Each half of the spinal cord consists of central grey 
matter and outer white matter. The grey matter of 
the two halves of the cord forms a figure somewhat 
like the letter H, The two limbs of the figure thus 
formed are called horns; the anterior horn is rounded, 
while the posterior is long and narrow. 


The white substance of the cord consists of nerve 
fibres, with a supporting framework of connective 
tissue (or neuroglia) and blood vessels. The direction 
of the nerve fibres in the spinal cord varies, being 
vertical, horizontal, or oblique. Some fibres become 
connected with the corresponding grey matter, while 
others appear to pass upwards independently of the 
grey matter. 


The grey substance of the cord contains nerve 
fibres like the white matter, and in addition numerous 
nerve cells, The fibres which form the chief part of 
its mass are not only destitute of neurilemma, as in 
the white substance, but also of the white substance 
of Schwann, and they frequently sub-divide and form 
extremely minute plexuses, The nerve-cells are multi- 
polar, and give off two kinds of processes; one, an 
unbranched process, becomes joined to the axis 
cylinder of a nerve fibre; and other branching pro- 
cesses. The cells in the anterior horns are much 
larger and more branched than those in the posterior 
horns of grey matter. 
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The course of the nerve fibres after they enter the 
spinal cord is roughly as follows. Upwards of 97 per 
cent. of the motor fibres (from anterior roots) pass up 
the same half of the spinal cord, decussating (#.¢. cross- 
ing over) when they reach the medulla oblongata. 


The sensory nerves (from posterior roots), at any rate : 


in the upper part of the spinal cord, cross to the 
opposite side of the cord immediately after their 
entrance into it. It follows from this arrangement 
that if a lateral half of the spinal cord is injured, say 
in the dorsal region (3, Fig 90), thére is loss of motor 
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Fig. 90. 


Diagram of course of motor and sensory nerves in cord and 
medulla (after Kirkes). 


power on the same side of the body below the point 
of injury, and loss of sensation on the opposite side of 
the body below the same point. It may be added 
that the lateral injury of the cord is also accompanied 
by distension of the blood-vessels on the same side of 
the body as the injury (owing to paralysis of vaso-motor 
nerves), and there is a narrow band of loss of sensa- 
tion, with a narrower band of over-sensitive skin, above 
and on the same side of the body as the region of loss 
of motor power, 


A lesion at 2, Fig. 90, where decussation of the 
motor fibres occurs in the medulla, might if wide 
enough cause some loss of power and sensation on 
both sides of the body, though such effects could 
not be demonstrated, as injury to the medulla is 
immediately fatal. 

A lateral lesion higher up, as in the pons (1, Fig. go), 
would cause both loss of sensation and motion on the 
opposite side of the body. 

The decussation in the spinal cord of the senso 
and the non-decussation of the motor nerves whic 
traverse it have been satisfactorily proved. The exact 
course of the motor and sensory nerves has had 
much additional light thrown on it by the results of 
the study of the development of the nervous centres, 
and by the degenerative effects following separation of 
nerve fibres from their origin, In the latter case the 
nerve fibres are replaced by connective tissue, which 
acts differently to staining fluids. By these means the 





following tracts of nerve fibres have been identified, 



















Fig. 91. 
Section of Spinal Cord showing the tracts of white substance, 
a, direct (or anterior) pyramidal tract. 4. crossed (or lat- 
eral) pyramidal tract. c¢, direct cerebellar tract. @. posterior 
external column. ¢. column of Goll. f anterior root 
zone, g. anterior cornua of grey matter. 4. posterior 
cornua, 


The direct pyramidal tract (lying on each side of 
the anterior fissure) represents. those fibres coming 
from the motor part of the brain which have not decuss- 
ated in the medulla. These fibres probably pass 
downward to the nerve cells of the anterior cornua 


(horns) of the spinal cord, and thence to the motor - 


nerves. 

The crossed pyramidal tract (b. Fig. 91) is formed 
by upwards of 97 per cent. of the motor fibres from 
the brain, which have crossed over in the medulla, 
It is separated from the surface of the cord by the 
direct cerebellar tract (c, Fig 91) which conducts fibres 
upwards from the muscles to the cerebellum. 

The posterior internal column (or column of Goll, ¢, 
Fig. 91) conducts tactile impressions upwards from 
the sensory nerves ; while the posterior external column 
(d, Fig. 91), lying between the preceding and the 
posterior horns of grey matter, contains the fibres of 
the posterior root (sensory nerves) passing on to the 
posterior horns of grey matter. 


The spinal cord gives origin to thirty- 
one pairs of nerves, each nerve springing 
by two roots, an anterior and a posterior, 
The two roots directly after their emer- 
gence through the dura-mater lie close together in the 
intervertebral foramen, a ganglionic swelling being 
found in the posterior root. Immediately- beyond 
the ganglion the two roots coalesce, forming a 
compound or mixed spinal nerve, which after issuing 
from the intervertebral foramen gives off anterior and 
posterior branches, both of which contain fibres from 
both anterior and posterior roots. (See Fig. 89.) 

The anterior roots consist entirely of motor fibres, 
as proved by the fact that division of them is followed 
by complete loss of motor power in the parts supplied 
with fibres from such roots; while sensation is 
unimpaired, ‘The posterior roots contain only sensory 
fibres, as shown by the fact that division of them is 
followed by loss of sensibility in the parts supplied by 
them, but no motor paralysis. Irritation applied (as by 
an electric shock) to the end of the cut motor nerve 
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connected with the periphery produces contraction in 
the muscles supplied by it. Irritation of its central 
attachment is followed by no effect, or only -slight 
pain, owing to the presence of recurrent fibres of the 
sensory root, 


Irritation of the posterior root beyond the point of 
section produces no muscular movement and no pain ; 
irritation above this point produces severe pain. 


The above general statement as to the constitution 
of the anterior and posterior roots requires slight 
modification, as modern research shows that the spinal 
nerves also contain fibres which cause or inhibit the 
contraction of the involuntary muscular-fibres of 
blood-vessels (vaso-motor and vaso-dilator) and other 
fibres which directly control secretion and nutrition. 


The spinal cord serves a double purpose. 
(1.) It is a conductor of impressions. By 
means of the posterior roots and the pos- 
terior portion of the spinal cord connected 
therewith, sensory impulses are carried up to the 
brain ; while by means of the anterior roots and the 
corresponding tract of the spinal cord, motor impres- 
sions are carried from the brain to the different 
muscles of the trunk and limbs. The course which 
these impulses follow has been already described. 
(2.) Independently of its action as a conductor, the 
cord acts, independently of the rest of the cerebro- 
spinal axis, as a nerve-centre. 


If a frog be decapitated, and the skin of its leg 
subsequently pinched, the limb is immediately with- 
drawn. This implies that the sensory nerves have 
carried the irritation to the spinal cord, whence it has 
been reflected along the motor nerves to the muscles 
requiring to be used in order to get away from the 
source of irritation, For the exercise of this reflex 4 
function of ‘the spinal cord we must regard the grey 
matter of the spinal cord as‘a series of ganglia, capable 
of originating and transmitting impulses along various 
channels. In the case of the decapitated frog, reflex 
movements are more violent than in the natural con- 
dition, probably owing to the removal of the regu- 
lating control of the higher cerebral nerve-centre. 
The same occurs in man when from accident or 
disease the connection betweenthe spinal cord and 
brain is cut off; and during natural sleep the move- 
ments produced by tickling the feet are much more 
active than when awake. ‘There is one difference 
however between man and cold-blooded animals like 
the frog under such abnormal conditions. The limbs 
remain in any position which their weight gives them ; 
whereas, in the decapitated frog, if a limb is disturbed, 
it is pulled back again; if the back.is scatched the 
frog lifts up a leg to try and remove the irritation ; and 
if one leg is.restrained, uses the other for the same 
purpose. If it is placed on an inclined surface, it 
manages to maintain its equilibrium, and in many 
ways executes movements which closely simulate 
voluntary movements. They are not voluntary, how- 
ever, their true nature being comparable to that of 4 
the respiratory movements in man, Respiration is per- 
formed involuntarily, like the complex movements of 
the decapitated frog ; but in both cases the movements 
may on occasion be modified and directed by volun- 
tary control. 


The spinal cord not only serves as a centre for the 


Functions 
of Spinal 
Cord, 


centres which co-ordinate the complex movements 
required in special acts. . Thus there are special centres 
controlling the sphincters of the bowels and bladder, 
blood-vessels, &c. 


The medulla oblongata is the pyramidal 
Structure enlargement which connects the spinal cord 
of Medulla ~. “ . : 
Oblongata, With the different parts of the brain, It is 
about 1} inch long, and nearly one inch 
across in its widest part, Like the spinal cord, it is 
composed of white and grey nervous matter; but 
differs from it in having its grey matter not confined 
} to its central portion, but gathered more into special 
masses or nerve-nuclei, The elements of the cord 
may be said to be spread out and increased by the 
addition of new elements. The decussation of the 
motor roots in the medulla is to some extent the cause 
of this breaking up of the grey matter and the for- 
mation of separate nerve-centres, The general direc- 
tion of the tracts of nerve fibres coming from the 
spinal cord may be gathered from the description of 
these tracts under the head of the spinal cord. 

The central canal of the spinal canal becomes 
dilated at its upper extremity into a cavity known 
as the fourth ventricle, and from the grey matter in 
the floor of this ventricle arise some of the motor 
roots of the cranial nerves, the roots of sensory 
nerves arising from grey matter in the posterior parts 
of the medulla.. 


, It is only necessary to mention the func- 
Functions tion of the medulla as a carrier of impres- 
Medulla, 8ions- between the spinal cord and the 

cerebrum and cerebellum above. The 
crossing over of the motor fibres in the medulla and 
of the sensory fibres in the spinal cord, explains the 
fact that injury or disease of the motor and sensory 
tracts of one half of the brain are followed by loss of 
motor and sensory power over the opposite half of 
the body. 

(Zo be continued.) 
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Quarterly Arithmeticnl Tests. 





STanDARD I,—First QUARTER. 





execution of reflex movements, but contains special 


I. 7 2. 492 
53° 341 4. 9X2; 
gt 5 X 33 
8 3. 763 7X 4. 
24 s10 
SECOND QUARTER. 
1. 416 2. 657 
13 583 4. 10X 3; 
9 8X 5; 
805 3. 420 6 x 6, 
~ A. 
THIRD QUARTER. 
1 58 2. 903 
670 3°29 4. ILX4; 
4 3X 55 
937 3. 542 12 X 6, 


39 54 
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Sranparp II.—First QuARTER. 


I. 376 2, From 73,012 take 9,604, 
8 
9,041 3- $9,086 X 47. 
5° 
40,807, 4. 12 X9; 10X10; 7 X12. 


SECOND QUARTER, 


1, From seventy thousand and ten take nineteen 
thousand and nineteen, 


2. 47,369 X 306. 
3. 78,495 = 5. 
4. 19d.; 34d,; 53d. 


THIRD QUARTER, 


1. 67,082 x 892. 

2. Take 39,807 from 40,601, 
3 84,678 +11. 

4. 86d.; 114d,; 139d, 


STanDaRD III.—First QuaRTER, 


1, Divide 162,603 by 29, 

2, What ia the resylt if nine hundred and seven 
thousand and fifty-eight be divided by eight hundred 
and thirty-four ? 

3. 640,066 + 917. 

. Find the product of seventy-five thousand and 
eighty-nine and six hundred and five, and prove your 
answer, 


SECOND QUARTER. 


1. How many times is eighty-nine -contained in 
fifty-three thousand and ten ? 

2. Find the sum of eight pence three farthings, 
fourteen shillings and eleven pence farthing, seven 
pounds ten shillings and nine pence halfpenny, forty- 
three pounds sixteen shillings. and five pence three 
farthings, nine hundred and sixteen pounds thirteen 
shillings and ten pence halfpenny, and two thousand 
six hundred and one pounds eighteen shillings and 
seven pence. 

3. From nine thousand three hundred and six 
pounds seventeen shillings and three half-pence take 
eight thousand five hundred and seven pounds eleven 
shillings and six pence three farthings. 

4. How many sheep at £4 each can a farmer get 
for 38 bullocks at £22 each? 


TuirD QUARTER. 


1, Find the difference between nine hundred and 
ninety-nine pounds nine shillings and nine ‘pence 
three farthings and ten thousand one hundred and 
one pounds one shilling and a penny farthing. 

2. Two trains leave the same station in opposite 
directions ; one runs at the rate of 28 miles an hour, 
and the other at 37 miles an hour. How far will they 
be apart in nine hours ? 

3. £7,104 16s. 44d. + £520 135. 11 + 
£9 18s. 7}d. + “cei gs. rod. + £45 ne ead 
+ £176 19s. 89d. + £8,030 78. od. 

4. A table cost £3 15s. and a sofa twice as much. 
What change would be received from a-twenty pound 
note? 








STANDARD IV.—First QUARTER, 






































1, Multiply £9 11s. 1o}d. by 79, and subtract the I 
product from a thousand pounds, 2. 
2. £807 148. 119d. x 580. 3. 
3- £4,766 5s. 33d. + 7. 4. 
4. What is the price per chair when 86 chairs cost am 
£252 12s, 6d.? 
SECOND QUARTER, be 
1. Reduce £87 198, 10}d, to half-pence. oy 
2. How many more ounces are there in 9 cwt, than Py 
in a quarter of a ton? + 3 
3. Reduce 29} Ibs. of silver to grains, 4. 
4. Aman employs 8 men, 11 women, and 6 boys, muc! 
_Each man receive £1 8s. 6d. per week, each woman 
13s. 9d,, and each boy 5s. 3d. How much would he 
have left out of £60 after paying a week’s wages ? I. 
THIRD QUARTER. P ze 
1. How many acres, yards, &c., are equal to The J 
seventy-four million sixteen thousand and nineteen £10 
square inches ? - - 
2. Reduce 539 hhds, 48 gals, of wine to pints, P*, 
3, How many cubic yards, &c., are there in four tively 
million fifty thousand seven hundred cubic inches? of 41 
4. A man goes 352 yards in three minutes, How to pas 
many miles would he go in an hour? 
STANDARD V,—First QUARTER. F , 
1. Find the cost of 683§ yards of velvet at 11s. 9d, in ho 
per yard, three | 
2. What is the value of 7,859 articles at £8 3, 844, 2. 4 
each? elcid 4653 
3. Find the cost of makingaroad 7 miles 6 fur, 88 yds, Bk 
long at £50 16s. 8d. per mile, z y 
4. What is the rent of a farm of 89 ac, 2 ro, 24 po, in six 
at £2 os, rod, per acre ? togeth 
SECOND QUARTER, 
1. How many lbs. of tea worth 4s, 8d, per lb. tr I 
should be exchanged for 60 Ibs. worth 3s. 6d. per Ib. ? four of 
2. What is the cost of 9 stone 10 Ibs, at 12s, 10d, 4291 
per stone ? th 2. F 
3. Make out an account for the following :— .* 
114 lbs. of tea at 2s. od. per Ib.; aie 
4% lbs. of currants at 44d, per Ib. ; was te 
7+ lbs. of coffee at 1s, 8d. per Ib. ; H 
9% Ibs. of cheese at 11d. per lb. ; rs 
ewt. of rice at 2$d. per Ib, 519 
4. If 30 men can doa piece of work in 12 days, 
how long would it take 45 men to do twice as much? es 






THIRD QUARTER, 


1, By how much does yi + # exceed $? 

2. A ham weighing 26 Ibs. cost 16s, 3d. ; what would 
it have cost if it had béen 3} Ibs. heavier ? 

3. Simplify :—(4 + 3) — (3 + }). 

4. A bankrupt’s assets amount to #512 10s., and 
he is able to pay 13s. 8d, in the pound; what is the 
amount of his debts ? 
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STANDARD VI,—First QUARTER. 


1. Simplify :—(7 — $) + (43 + 34): 
2. Reduce $33 and $$§?% to their lowest terms. 
3. ("0078 X 09) + ‘000585. ne es 
4. Express the difference betweén ‘48 and ‘4318 as 

a vulgar fraction in its lowest terms. 


SECOND QUARTER. 


1. Reduce 6 Ibs. 9 oz, to the decimal of a stone. 

2. If a man travel 8 miles in 2} hours, what decimal 
of an hour will he take to go 3 miles ? 

3. Find the value of ,% of a guinea + § of a crown 
+ tof ashilling + ? of a penny. 

4. If a ton of cheese is worth £74 13s. 4d., how 
much could be bought for a shilling ? 


THIRD QUARTER. 


1. Find the simple interest on £284 9s. 7d. for 
4 years 4 months at 6 per cent. 

2, A owns ‘48 of a ship, and B the remainder. 
The difference in the values of their shares is 
£106 19s. 6d. Find the value of the ship. 

3. In what time will 4325 amount to £368 17s. 6d, 
at 44 per cent. ? 

4. Two trains, 126 and 138 yards in length respec- 
tively, are travelling in opposite directions at the rates 
of 41 and 49 miles an hour; how long will they take 
to pass each other ? 


SranpaRD VII.—First QuaRTER. 


1, If 16 men can do a piece of work in seven days, 
in how many days would one-fourth of the men do 
three times as much ? 

2, At what rate per cent. will £587 10s, amount to 
£653 118. 1o}d. in three years ? 

3. If 72 lbs. are carried 50 miles for 6s, 3d., what 
weight ought to be carried 32 miles for 5s. 6d. ? 

4. A can doa piece of workin four days, and B 
in six days. How long would it take them working 
together ? 


SECOND QUARTER, 


1, If the average of five sums is #27 18s., and 
four of them are £28 10s., £19 178., £36 148., and 
£29 16s., what is the fifth sum ? 

2, Find the present value of £329 38. 6d. due in 
three years three months at 3} per cent. 

3. The average age of nine persons was 37 years. 
Another person altered the average to 38 years. What 
was the age of the additional person ? 

4. How many times will £1 17s, 6d. divide 
£5 19s.? (Answer decimally.) 


THIRD QUARTER, 


t. A person sold an article for 7s. 8d. and gained 
15 per cent.; what did it cost him ? 

2, What is the amount of £403 6s. 8d. in two 
years at 2} per cent, compound interest ? 

3. The population of a town was 39,824 in 1871, 
and it had increased 6} per cent. in 1881, What was 
the population in the latter year ? 

4. A person’s income is decreased £8 12s, 6d..by 
the interest on his money being reduced from 44 per 
cent. to 3} per cent, ; what amount has he invested ? 


2,777,042. 





ANSWERS, 


STANDARD I. 
First. SECOND. THIRD, 


. 660, 1,365. 1,758. 
7 74. " 


151, S34 


443 155 72. 


553- 404. 
8 153 28. 305 40; 36. 


STANDARD II, 
First, SECOND, 
50, 282. 50,991. 
63,408. 14,494,914. 
15,699. 
1s, 7d. ; 2s, 10d. ; 4s. §d. 
THIRD. 


108 ; 110; 84, 


» 59,837,144. 3 


7,698. 
794. 4 7% 20,3 9s, 6d.; 118. 7d, 
STANDARD III, 
First, SECOND. THIRD, 


5,607. 595 + 55. £9,101 11s. 34d, 
1,087 + 500, $3570 15s. 4}d. 585 miles. ai 
698. 799 5s. 6fd. £76,306 14s. 53d, 
45,428,845. 209 sheep. £8 158. 
STANDARD IV,—First, 
242 3s. 6}d. 3 £680 17s. 10}d, 
468,494 7s. 11d, 4 £2 18s, od. “ 
SECOND. 
42,237 half-pence. 3- 169,920 grains, 
7,168 02. 4 £3998 3d. 
THIRD. 


Itac, 3,871 yds, 1ft. 19in. 3. 86 - yds, 22 ft, 268 in, 


. 272,040 pints, 4 4 miles, 


STANDARD V,—First, 


. ore 138. Id. 3. 4396 10s. 


64,337 78+ 64d. 4: 
SECOND, 


183 os. 84d, 


. 45 lbs. 
6 


4s. 8d, , 
I IIs. _+ 1 d, 12s, 1d, \ 
‘ eT ee Hany +m ¢ 
16 days, 
THIRD, 

+i. 3 vs 
18s, §fd. 4 £750. 

STANDARD VI. 

First, SECOND, 

$d "46875. 
tts ese "9375 of an hour, 
1°2 15s. 7 


- thr 1} lbs, 


THIRD. 


» £73, 193. 34d. 3. 3 years. 
. £2,674 7s. 6d. 4. 6 seconds, 


' STANDARD VII. 
First. SECOND, 


* Sg days. $24 13s 


~ cent, 297. 
99 Ibs. 47 years, 


2% days, 3'173 times. 
THIRD. 


6s. 8d, 3 42,313 
£423 15s. o}d. "fe £692 
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Knitting Maps. 


BY MRS, 


J. D. 


HARRIS, 


KNITTED HELMET. 


4 Steel pins. No. 10 Chamber's bell gauge. 


1% oz. of Scotch fingering. 


The ribs in this Helmet are, kuit 4, purl 4. 
Cast on 32—32— 24. 
Rib 5 inches, 
A. Put 7 ribs on one pin, and leave it. Knit the remain- 
ing ribs backwards and forwards, slipping the first 


stitch at each end till you have 24 loops on each 
side. 


.. Knit from the right side 11 ribs. 
the pin. 


Knit 2 together, turn 


. Knit 7 ribs. Knit 2 together. Turn the pin. Con- 


tinue till you have taken up all the stitches. 


. Take up 24 loops, and rib round by A. to the other 
side, where you also take up 24 loops. This will 
give you 26 ribs in all, which you can divide, for con- 
venience of knitting, on the three pins. 


Rib 1% inches, 


. Now add a contrasting colour for border, and rib 
every other round with it for one inch or longer for 
a large head. 


Knit the last 4 rounds with the first colour and cast oft 
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Anstuers to. Pupil Teachers’ Examination 
Questions. 
15TH OcroBer, 1887. 


School Management. 
Males and Females. 
THIRD YEAR. 


1. Give notes of a lesson on the Noun, such as you would 
prepare for the Second Standard. 

2. Deseribe fully the relative advantages of questionin 
children in Geography (a) out of sight of any map, and (6) wit 
a map before them on which there are no names of places ; 
and state the best way of combining these two methods of 
examination. 

3- Explain fully with examples, the use of the infinitive mood 
as the nominative case to Verbs. 

4. Give notes of a lesson on one of these subjects—The 
Horse, Wheat, Coal. 

5. Describe your method of teaching infants between six 
and seven years of age to carry in Addition, and say by what 


sort of visible illustration you could be helped to make the rule | 
| viously given. With the map you may test the knowledge of 


intelligible to such a class, 





(1). Aim.—To teach children to distinguish names, 


Tllustration.—Point to a coat, seat, desk, pencil, and ask for 
their names. . ‘ 

Ask for names of boys; then names of girls; then names of 
animals ; names of birds, places ; names of things in a house. 

Get these rapidly from individual children, seeing that each 
one joins in the lesson, 

Next write desk on the blackboard, and point to the desk, 

Ask for difference between them. 

(Probable answer : One is a word, other is made of wood). 

Write several other words in the same way. 

Use the word ‘names,’ and show that things have names. 
We know the things by their names, Now give— 

Names of things are called Nouns. 

Definition.— A noun is the name of anything. 

Take names of persons, and let individuals say— 

The word John is a noun, because it is the name of a petson, 


Cc. 
Do this with persons, places, and things. 


(2) Questioning with a skeleton map precedes questioning 
without a map at all. In the first there is only one effort of the 
mind required, viz., to find the name of the place, &c., pointed 
to. If no map atall is before the class, the mind requires 
first to picture a map, and then to pick out or locate the place 
required on the map. ‘The advantage, therefore, of questioning 
without a map consists in the ability to test the whole of the 
information gained by a child during the course of lessons pre- 
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Rnitting Maps. 


BY MRS, 


J. D. 


HARRIS, 


KNITTED HELMET. 


| aie iy 


4 Steel pins. No. 10 Chamber’s bell gauge. 


1% oz. of Scotch fingering. 


The ribs in this Helmet are, knit 4, purl 4. 
Cast on 32—32— 24. 
Rib § inches, 
Knit the remain- 
ing ribs backwards and forwards, slipping the first 


stitch at each end till you have 24 loops on each 
side. 


A. Put 7 ribs on one pin, and leave it. 


. Knit from the right side 11 ribs. Knit 2 together, turn 
the pin. 


. Knit 7 ribs. Knit 2 together. Con- 


tinue till you have taken up all the stitches. 


Turn the pin. 


. Take up 24 loops, and rib round by A. to the other 
side, where you also take up 24 loops. This will 
give you 26 ribs in all, which you can divide, for con- 
venience of knitting, on the three pins. 


Rib 1% inches, 
. Now add a contrasting colour for border, and rib 


every other round with it for one inch or longer for 
a large head. 


Knit the last 4 rounds with the first colour and cast off 
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Answers to. Pupil Teachers’ Examination 
Questions. 
15TH OcroBer, 1887. 


School Management. 
Males and Females. 
THIRD YEAR. 


1. Give notes of a lesson on the Noun, such as you would 
prepare for the Second Standard. 

2. Deseribe fully the relative advantages of questionin 
children in Geography (a) out of sight of any map, and (4) wit 
a map before them on which there are no names of places ; 
and state the best way of combining these two methods of 
examination. 

3. Explain fully with examples, the use of the infinitive mood 
as the nominative case to Verbs. 

4. Give notes of a lesson on one of these subjects—The 
Horse, Wheat, Coal. 

5. Describe your method of teaching infants between six 
and seven years of age to carry in Addition, and say by what 


sort of visible illustration you could be helped to make the tule | 
| viously given. With the map you may test the knowledge of 


intelligible to such a class, 





(1). Aim.—To teach children to distinguish names, 


Jilustration.—Point to a coat, seat, desk, pencil, and ask for 
their names. . ‘ 

Ask for names of boys; then names of girls; then nates of 
animals ; names of birds, places ; names of things in a house. 

Get these rapidly from individual children, seeing that each 
one joins in the lesson. 

Next write desk on the blackboard, and point to the desk, 

Ask for difference between them, 

(Probable answer : One is a word, other is made of wood), 

Write several other words in the same way. 

Use the word ‘names,’ and show that things have names, 
We know the things by their names. Now give— 

Names of things are called Nouns. 

Definition.— A noun is the name of anything. 

Take names of persons, and let individuals say— 

The word Yohn is a noun, because it is the name of a petson, 


cc. 
Do this with persons, places, and things. 


(2) Questioning with a skeleton map precedes questioning 
without a map at all. In the first there is only one effort of the 
mind required, viz., to find the name of the place, &c., pointed 
to. If no map atall is before the class, the mind requires 
first to picture a map, and then to pick out or locate the place 
required on the map. ‘The advantage, therefore, of questioning 
without a map consists in the ability to test the whole of the 
information gained by a child during the course of lessons pre- 
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locality gained by the pupil. ‘The end desired by the examina- 
tion will determine the use or non-use of the map. In the 
earlier stages of a. course the map should be most frequently 
used. In the later stages it should be more sparingly used. The 
blank map should be used also for comparison, after practice on 
slate or paper, to test the accuracy of knowledge of position. 

(3) A noun is the most frequent subject of a sentence, and 
nominative case to a verb, Abstract nouns or verbal nouns are 
used in this way, as: ‘ Reading is pleasant.’ Instead, however, 
of using the verbal noun, the actual word which expresses 
action, that is, the infinitive mood of the verb, may be used ; 
thus, ‘To read is pleasant’ has nearly the same meaning as 
* Reading is pleasant.’ ‘To read’ here takes the-place of the 
abstract noun, ‘ Reading,’ and is, like it, the nominative case 
to the verb, The perfect of the infinitive mood may be used 
in like manner, ‘ ‘To have slept would have been of great benefit.’ 
The infinitive, expanded into a phrase, is also the subject of a 
sentence; although in this case the simple infimitive is the 
nominative case to the verb; thus, ‘To have beer brought into 
contact with such a genius was the greatest blessing of his life.’ 
The whole phrase is the subject of the sentence, but ‘ To have 
been brought’ is the nominative. 


LESSON FOR CHILDREN 10—1I2 ON WINTER’S DAY. 


(4) Refer to room being cold; fire getting low ; put on some 
coal, 
Whence obtained—(From coal dealer). Where does he 
et it? From colliery. Many of these in Northumberland and 
oe lg Lancashire, Staffordshire, S, Wales. Point out on 


map. 

What is coal.—Refer to other countries where they use wood or 
feat for fuel. Burn a piece of wood, and look at the ashes. 
Something like coal ashes. Wise men tell us that coal was 
once a Describe briefly ancient forest, its destruction, and 
gradual covering. 

Pressure has made it hard, but often the shape of trunks of 
trees found ; leaves, branches, &c., common. 

Coal formerly wood, wood caused to grow by heat of sun, 
burning coal the release of sunbeams of ages ago. 

How coal is obtained —Describe boring for coal. Next 
sinking of shaft ; then the shaft, the cage, the pulley, the engine, 
the drum, Sketch on blackboard. 

Coal being reached, describe method of working, long 
street cut with side streets (draw on blackboard) ; lights 
needed, kinds; safety lamps (why); need for ventilation ; how 
obtained; the workman; his tools; coal brought to surface ; 
dangers of mine ; hardships of a miner’s life. 

Uses of coal.—For fires ; gas; coal tar; dyes, from tar ; coke ; 
for furnaces in iron and steel manufacture, 

Question on whole lesson, 

(5) Before using slates for addition of two columns, children 
are taught to add up numbers which will give tens, and practice 
is given in notation. Such numbers as 14, 19, 26, 35, 20 are 
put down on the blackboard, to be known at sight. Addition 
of one column being well known, the numbers as above are 
taken to pieces, thus 14 is one éen and 4, 26 is two tens and 6. 
Children are next taught to put a stroke through the units, the 
number being placed at the side of the slate. The units are 
then placed » the units in the sum, 

The tens column is next treated as units, and the tens from 
the number at the side of the slate added. 

Use the bail-frame, calling each ten one, add up the units 
and divide them into tens. 

To get litle children to take tens as another starting point 
for counting, place ten marbles or nuts in a bag, and call it 
one ten; another bag with 3, 4, 6, 7, or 8, by its side will 
explain 13, 14, 16,17, or 18. ‘Two ten bags with 3, 4, &c., will 
explain 23, 24, &c, This may be continued up to 100. 


FOURTH YEAR, 


1. Give notes on pena common in English words for such 
a lesson as ycu would propose for the Seventh Standard. 


2. Describe fully your method of giving a lesson to your 
highest class on the poetry which they are preparing for repeti- 
tion, so as to make them understand it pre te , 

3. (a2) What is meant by a collective lesson? (4) Where 
would you place the children to whom you give it? (c) How 
wou'd you question them upon it so as to discover how much 
each child had learned from it ? 


4-_ In what way would you teach reading so as to ensure :— 
(a) Emphasis and expression? (+) Thorough understanding of 





5. Give notes of a lesson on one of these subjects :—(a) a 


Plough; (4) Bread; (c) Grass. 


6. Describe a simple exercise in paper-folding, and say of 
what use such an exercise is in the education of a little child, 


(1) Write a number of words on the blackboard, as :—bed, 
sleep, like, think, bid, cast, say, take, day, morrow, noon, 
mighty, ward, light. 

Show that these are nearly all words of one syllable, that 
they relate to every-day life, and that they are therefore most 
probably English words. Say wy. 

Next ask for any word or syllable which may be prefixed to 
these words so as to form others with which they may be 
acquainted, 

You will probably get words made from all the above. 

Write down the words made, dividing the syllable prefixed 
and the word. 

Next get the meaning of the words formed, and from this the 
meaning of the syllables. 

Put these meanings to the syllables. 

Then show that a syllable put before another word is a prefix, 
that the prefixes given are put to English words, and-may thus 
be supposed to be English prefixes. . 

Write a full list of prefixes with their meaning. 


(2) Before beginning to learn the poetry, something is taught 
of the writer, and more of the nature of the piece te be recited. 
If it is part of a play of Shakespeare, the play has probably 
been read before the poetry is commenced. ‘The characters 
are thus known, and the scene of the poetry is like a picture 
before the mind, 

The teacher first reads or recites the lines. He is imitated by 
the scholars. This is done several times if necessary. Then 
the meaning of the passage is given in general terms. It is next 
examined clause by clause or sentence by sentence, and the 
meaning of each sentence is by question and answer or by 
illustration obtained. Any difficulties in the grammatical 
construction are pointed out, and the state of mind of the 
person speaking is found in order that due emphasis may be 
given to the words and expression to the sentence. Words are 
next examined ; synonyms are found where necessary or a free 
homely translation is given. 

The piece thus examined is then read again, and the children 
are requested to commit it to memory after an exhaustive 
questioning has taken place. 


(3) A collective lesson is one which is given to a number of 
children, and not to an individual. Children should be placed 
in a circle, on a gallery, or in parallel rows of desks where the 
teacher can see every child and every child can see the teacher and 
the blackboard, the map, or anything else which may be used 
to illustrate the lesson. During the lesson answers may be taken 
or ellipses filled simultancously, but after the lesson, to ascertain 
how much each child has retained, the questioning should be 
done individually either in order or promiscuously, the teacher 
taking care that every child has an opportunity of answering, 
the ehule class being expected to put up the right hand if they 
could answer any or all of the questions. 


should be repeated and more fully illustrated either then or at 
some future time. 


(4) No true emphasis or expression can be obtained without 
a thorough understanding of the piece read, and a desire to 
enter into the spirit of the piece read. Even then a good 
pattern is necessary. 

Something then must be known of the piece, the words and 
C= must be thoroughly explained. Difficult phrases must 

paraphrased, and put into homely common everyday words. 
When synonyms are given they should be as simple as possible, 
and words the meaning of which is already known. 

Then I should know the subject myself, read it carefully and 
give the children a good pattern. If not imitated I should call 
on the children if possible to correct the error. 

Vivid picturing, thorough explanation of the words, and a 
good pattern will ensure understanding, expression and 
— ‘ 

etention of the subject and matter will be best secured by 





the words in the book? (c) Retention in the memory of the 
sub'ec matter of the lesson? 


to be written after the lesson is over, 





If the teacher finds any part of the lesson not well known it - 


thorough questioning and by requiring the subject of the less .g 
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A PLovcnH, 


(5) Zntroduction.—Call attention to the hard nature of the soil 
after a ‘long drought in summer, or the repeated rains of 
autumn, and the frosts of winter, and the impossibility of the 
seed getting into the ground. Need for something to loosen 
the ground. 

Instruments used.—Spade (show how long and tedious a 

rocess this would be). Plough (commonly used). Kinds, 

and and steam. 

Parts of a plough.—Whiat is required of the plough? Some- 
thing to cu¢ the ground, something /o turn it over ; frame to 
hold these two main parts. Describe and draw on blackboard 
the coulter, share, frame, handles of plough. Show how each 
does the work assigned to it. 

Using the plough.—Power to draw the plough, man to guide it. 
Horses attached; they draw the plough along; cow/fer cuts 
along ; share pierces the ground underneath and turns it over, 
Man holds the plough so that share goes along at the right depth. 
Land cut and turned called a furrow: 

Steam plough—Combination of several ploughs 
backwards and forwards. b 
field, Sketch on blackboard. 


drawn 
steam engine at either side the 


(6) Paper folding is of use in the education of a child, for 
training /the faculties of observation and imitation, and in 
developing ideas of form, colour and number, Paper of various 
shapes is used, those most common are the square, oblong, 
equilateral triangle, and hexagon. It is well when the paper is 
coloured differently on opposite sides. 

The following are a few simple exercises with square paper. 
Each object should be made of a different square, but one 
operation follows on its predecessor. 

(1) Turn down the upper on to the lower edge of the paper, 
putting corner to corner (roof of a house when slightly open). 

(2) Fold left hand side over the right (a book). 

(3) Fold lower edge on to right side making a triangle (a 
shawl). 

(4) Numbers 1 and 2 combined (a folded handkerchief). 

(5) Open out 4 (a window with four panes). 

(6) Fold down one upper corner and double the corner in (a 
ship in full sail). 

(7) Turn down two upper corners (a house). 

(8) Turn three corners into the centre (a bag). 

(9) Turn all four corners in (an envelope). 


—— 0 — 


Recent Inspection Questions. 


Arithmetic. 
STANDARD I, 


A, 
. Add 613, 59, 400, 208, gt. 
. From 701 take 93. 


4X9 ’ 


= 2 9 
xs , 5 7 


. Add 7o1, 19, 8, 643, 27,and 8, 1406. Ans. 
2. From 706 take 6. 


. From 909 take 80. 


700. Ans, 


829. Ans, 
SranpDarpD II, 

A. 
From 13,017 take 6,508. 6,509. Ans. 
28,881,060, Ans, 


3,8768. Ans, 


. 47,580 x 607. 
Divide 31,013 by 8. 
57d., 72d., 87d., road., 117d, 





B. 
1. From 10,018 take 9,009. 


1,009. Ans, 


774,911. Ans. 


2. Multiply 9,809 by 79. 


3. Divide 809,069 by 7. 115,5815, Ans. 
8463 


4. Divide 95,079 by 6. 15, . Ans, 


SranDarp III, 
A. 
1. Divide two hundred and nineteen thousand six 
hundred and eighty by two hundred and twenty six. 
219,680 + 226 = 972334: Ans, 


2. How much is forty-eight thousand and eighty- 
two pounds twelve shillings and nine pence greater 


than £9,098 gs. 11}d.? 
£38,984 2s. g}d. Ans, 


3. A man bought two horses, He sold one for 
#913 17s. 2d. and the other for £86 2s, 10d. By 
selling them he gained #20. Find how much he 
paid for the horses, 


4913 178. 2d, + £86 2s, 10d, — £20, 


£980. Ans. 
4. Add £56 19s. 3}d.; £73,091 118. 24d. A9 
1s. 7#d.; £402 16s, 74d.; £36,005 18s, 2}d. 
£109,566 6s, r1}d, Anss 


B. 


1. A horse and a carriage were bought for £60. 
431 was paid on account of the horse and £17 for 
the carriage. How much is still owing ? 

e 12. Ans, 

2. From £1,894 15s. 63d. take £96 18s. 73d. 

£1,797 16s. 114d. Ans, 

3. Find the product of fifty-two thousand six hun- 
dred and eighty and 76. 

52,680 x 76 = 4,003,680. Ans, 

4. Two boxes of oranges, each containing 270, are 


to be divided among 45 boys, How many oranges 
will each boy get. 











12 oranges. Ans, 


STanDarRD IV, 
A, 
1. Bring three hundred and seventy-five thousand 
ounces to cwts, 
375,000 Ozs, = 209 cwt. 1 gr. 1 lb, 80z. Ans, 
2. Divide £79,007 178. 7d. by 368, 
£214 138. rod, 188. Ans, 
3. How many seconds are there in the first six 
months of the year (not leap year) ? 
(31 + 28 + 31 + 30 + 31 + 30) x 24 x 60 x 60, 
15,638,400 secs, Ans, 
4. A clock ticks five times in two seconds; how 
often will it tick in an hour and a half? 
gom, x 60 + 2 = 2700 
2700 X 5 = 13,500 times, Ans, 


B, 


1. Multiply £35 178. 114d. by 149, 
£5,348 12s. 83d, Ans, 
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2. Find the number of tons, cwts., &c., in 724,609 
ounces. 
20 tons 4 cwt. 1 gr. 12 Ib. 10z. Ans. 


3. If a roll of telegraph wire was 33 miles long, 
find the number of inches contained in it. 


237,600 inches. Ans. 


4 ae 45 sheep for £81 10s., at what price 
each must I sell them to gain £10 on the whole ? 
(£81 108, + £10) + 45. 





£2 os. 8d. Ans. 


Sranparp V. 
A. 


1. How many men will it take to do a piece of 
work in 266 days if 172 men can do it in 426 days? 
Days Days Men Men 
266 : 426%: 172 : 276 nearly. Ans. 
2. Find the value of (2 + §) — (¢ — }). 
zx, Ans. 
3. What would 1,766 acres of land cost at 
£14 198. 2$d. each, £,26,422 1s, 11d, Ans, 
4. Make out the following bill: 17 yds. @ 17s. od. 
per yd., 16 yds, at 44d. per yd., 12 articles at 3s. per 
gross, 24 articles at two for 2}d., 17 articles at 1s 6d. 
each, 
(£15 1s. 9d. + 6s. + 3d. + 28. 6d. + £1 55. 6d.) 
£16 16s. od. Ans. 








B. 
1. Find the cost of 3 tons 2qrs. 14 lbs. @ 17s. 6d. 


per cwt, £53 08. 11}. Ans. 
2. A man walked 117 miles in 5 days when walking 
6 hours a day. How many hours per day would he 
be in walking 78 miles at the same rate ? 
hrs. hrs. 
117: 78 3: 6: 4. Ans, 
3. Make out a bill for 9} yds. @ 54d., 54 yds. @ 
7d. per yd., and 3 yds. @ 34d. per yd. 
(4s. 43d. + 38. 2d. + ofd.) 
8s. 4)d. Ans. 
4. A man sold } of his flock to one man, and } to 
another, and had 100 left. How many had he at 


first ? 1,200 sheep. Ans. 
STANDARD VI, 
A, 
1. Simplify 
(55 Of ay + Sry + 
(+ fh+i 


3}. Ans, 
2. What will 4645 amount to in 7 years 2 mos. @ 


3} per cent. 


£806 15s. od. Ans. 
3- What must I pay for 7$ of a ship if ,% cost 


£3,817 108. 74d. 
He: BE tt £3,817 108. 74d. : 
£6,362 118. o}d. Ans, 
4. A draper gave £50 7s. 5d. for 198 yds. and sells 
it so as to gain £9 2s. 7d. He sells 108 yds, at 
6s. 8d. per yard: How much a yard must he sell the 


remainder for ¥ 
58. 2 jd. Ans. 











B. 


1. Find the interest on £1,240 13s. 4d. at 6 per 
cent, per annum for half a year. 
£37 48. 43d. Ans, 
2. Simplify 2? x 12 — yy x 224 
27? — 135 = 14h4. Ans, 
3. A train runs roo miles in 6 hours, how many 
miles will it go in 33 hours at the same rate ? 
hrs. hrs. miles miles 
6 : 33 33 100 : S50. Ans. 
4. A man’s salary is £11 5s, per week. Find his 
income tax for 52 weeks at 7d. in the /. 
£11 5s. x §2 = £585 


585 at 7d, = £17 1s. 3d. Ans, 


STANDARD VII. 
A 


1. In a certain town there were 6,500 electors ; 
3,250 voted for one candidate and 2,500 for another. 
What percentage of electors did-not vote ? 

6,500 — (3,250 + 2,500) = 750 
6,500 : 100 3: 750: I1y'y. Ans. 

2. If*12 horses plough a field in 5} days working 
10 hours per day, how long will it take 16 horses 
working 8 hours per day ? 

: days days 
horses 16 : 12 3: §$ : Say. Ans. 
hours 8 : 10 

3- How long will it take A and B to do a piece of 
work which A alone can do in 4 days and B in 6 
days ? 

(¢ + 3) = vy per day 
.. 4} in 2} days, Ans. 

4. A person sold 600 orahges at 10 for a shilling ; 
750 at 25 for 2s. 6d. and 250 at 5 for sixpence. What 
is the average price per score ? ° 

a4. A & ¢ 
600 @ 10for10 = 
750 @ 25for26 = 31 
250 @ sfor 6= 
1600 or 80 scores 
1 score 


B. 


1. If 17 chickens cost £2 1os., and 6 of them cost 
17s. 10d, each, what was the average price of the 
others ? 


(£2 10s. — 178, rod.) + 11 = 2s, 114d. Ans, 

2. If I buy goods at £33 10s. and sell them for 

£30, what do I lose per cent. ? 
£33} : 1003: 34: 1079. Ans. 

3. If 25 chickens, each weighing 4b. 60z., cost 
42 148., what will 30 chickens, each weighing 
6 Ibs. 8 oz. cost ? 

chickens 25 : 303: 54s. : £4 16s. 3y7);d. Ans, 

Ibs, 45 * 6} 

4. If 28 men or 32 boys doa piece of work in 54 
days, how long will it take 14 men and 11 boys to do it ? 
28 men=32 boys; 14 men=16 boys; 16 + 11=27 boys 

days. 
27 : g2:: 54 : 64. Ans, 





January, 1888.] 


THE PRACTICAL TEACHER. 


Sid 





Dictation. 
STANDARD I. 


Bird, cottage, pretty, harvest, friend, pencil, putty, 
chair. 


STANDARD II. 


It has its den in the forest far away from the homes 
of men. Here in summer it lives on birds, hares and 
other small animals. But in winter the wolves leave 
the forest in search of food. 


STANDARD III. 


A-dog belonging to the place was always present 
at this meal to watch for the scraps that were now and 
then thrown to him. The guests, however, were poor 
and hungty, and of course not very liberal. 
poor dog hardly did more than smell the feast of which 
he would have liked a share, 


STANDARD IV. 


He placed himself before the anvil, and, laughing |, 


as he sat down, began to hammer. Before very long 
he was able to finish off a good shoe-nail. Some 
years afterwards the misfortunes of war deprived this 
young man of all his wealth, and forced him to emi- 
grate to a foreign country far from his native land, 
stripped of all resources. 


STANDARD V, 


At one time, by delaying my turning too long, my 
sanguinary antagonists came so near that they threw 
their white foam over my dress as they sprang to seize 
me, and their teeth clasped together like the spring of a 
fox-trap. Had my skates failed me for one moment, 
had I tripped on a stick, or had my foot been caught 
in the fissure of the ice—the story I am now telling 
would never have been told. 

Sranparps VI. and VII. 


Composition on ‘A Kite.’ 


Grammar. 
(A Written Examination.) 


STanDarD II. 
Select the nouns and verbs out of the Dictation 
Exercise, 
SranpDarD IFI. 
A, 
Select nouns and adverbs, and 


B. 
Verbs, pronouns and adjectives from the Dictation 
Exercise. 


SranDarD IV, 
Parse— 
A, 
I hear once more that gentle voice. 


B. 
The good is often left behind. 


So the |! 





SrANDARD V, 
, Parse and analyse— ; 
_ Will you not immediately accept his kindly offer ? 
Form nouns from the words—give, steal, laugh, 
leaf, flower, grow. 


Sranparps VI. and VII. 
| Parse and analyse— 
False friends are more than open enemies. 
Give the meaning of, and form words in which the 
following prefixes are used: di, ex, extra, im, inter, 
_ . Geography. 
The whole of the scholars in the Standards named 
were required to draw the maps nated : -—- 
Sranparp IV. Australia, 
- V. (a) France, (4) Spain and Por- 
tugal, (c) Italy. 
" VI. (a) India, (4) Africa, (¢) S. America. 
» WII. (@) Atlantic, (4) The Seasons, (c) 
Phases of the Moon, (¢@) 
The Tides. 


STANDARD V. (Orai.) 


What little country is there in the middle of 
Europe? What do you call people living in Switzer- 
|land? What is their chief employment? ‘Their chief 
export? How is the milk sent to this country? 
' What is there peculiar about the principal cow in a 
| Swiss herd? What is the bell for? 
: sport of the Swiss? What is a chamois? Spell 
chamois. How could I get from England to Switzer- 
land? What part of France does it touch? What 
mountains are there between these two countries ? 
Name a beautiful lake in Switzerland? What river 
flows through Geneva? What slow river joins it? 
What town noted for silk lies between the two rivers ? 
Mention a river flowing to the north which rises in 
Switzerland. Why do people go to the Rhine? 
What is the chief product of. the Rhine district ? 
What is wine made from? Tell me some other 
countries which export wine ? 

What do you call the lines on a map which go from 
east to west? Where are these lines numbered from ? 
How far can you get from the equator? Where would 
you come to if you went 90° south of the Equator ? 
What ocean surrounds the South Pole? Which is-the 
hottest part of the earth? What happens as we go 
away from the equator? ‘Tell me some countries 
near the equator. One belonging to England. What 
do you call those lines which go from pole to pole? 
What do you mean by meridians? Do these lines 
ever meet? Where are they widest? Through what 
place does the 1st English meridian pass? If I go 
east from Greenwich, keeping my watch at English 
time, is it fast or slow compared with the time of the 
place 1 go to? How far shall I have to travel before 
my watch is an hour different? If I travelled only 1° 
what difference would there be? How do you find 
that out? If I went to New York, and kept my watch 
at English time, and it was five hours before the 
American time how far should I have travelled ? 


Through an Cn 4 in correcting proofs several errata 
occurred in the Recent Inspection Questions of the December 
Number of the Practical Teacher. 

STANDARD VII, 

(A.) 2. For 11d, read 4d. For weeks read days, For 
6d. read gd. ° = S 

(4.) 1. For 63d. read 11,5,d. 2. For ts, 6d. read £2 6s. 6d, 


' 3. For spent read at first, 4. For 29$} read 144, 
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Easy Steps in Trigonometry. 
BY REV. A. D. CAPEL, M.A, 


Author of ‘ Catch Questions in Arithmetic,’ cle., ele. 


ANSWERS AND HINTS TO SOLUTIONS. 
CHAPTER XXIV. 


Note.—L. H. M. and R. H. M. equivalent to Left Hand Mem- 
ber and Right Hand Member respectively. 


1. Between Oand , since sin « between these limits is less than 
1 and positive, sin (# sin x) must be positive, being zero at 0° 
and at x; but as x increases from # to 2m, since sin x between 
these limits is less than 1 and negative, sin (w sin 2) is negative 
being zero. at r and at 2”, 
447. 15 5, 484 
180 ° 10 945 
3. Reduce the tangents to sines and cosines. 


4. Let AK be perpendicular to BC (produced): if each of the 
a, AK = 


2. 


WA let AL be perpendicular to DC (pro- 
2 


duced), then AL = a + 7 and AD which is perpendicular to 
2 


sides = 


ED ae+ % 


V2 


ee etc, 


5. Number of seconds = @, ~.0.° or @ X 2062648... 
which is very nearly 206265. 


Similar C. M. = 5, "5-00-65 or s X ‘0000048, 


6. Let x = number of sides 
2x go” — 360° = 2 (x — 1) 1008 — 400% 
whence + = 12, 
7 13° 45’. 
8. Sintan-'4} = FH cos tan~'} = Fi cot tan=! } 
= 2; sectan~'} = YS; cosec tan-"} = V5; vers tan-'} 
ms J 
2 /5 
/3, 1 
va a *va® 
{Visi « 
v2 2 wW2 d 


10, A carefully drawn figure will show this at once, 


; covers tan—'}$ = 


9.~-Cos (45° — 30°) = 


and sin (45° ~ 30°) = . ete, 


2cos2A _ cos? A — sin? A " 


sin 2A cos A sin A 
cos (A + 15° + A — 15°) 
sin (A + 1§°) cos (A — 15°) 
rN 2 cos 2A a: in 
sin 2A + sin 30° 
= 8sin* @ (sin? @ — 1) +1 
= — 8 sin? @ cos? @ +1 
= — 2sin? 20 +1 = cos 40. 


11, 2cot2A = 





12, L. H. M. 


13. L. H. M, 


2 sin? ® 
— &c 


2 cos?! ° 


14. tan - 


15. Sin? 2A = 4 sin? A cos’ A 
= 2 cos* A (1 — cos 2A), 


_ asin 60.sin 0 
16, R. Hi M, = aT ae &e, 





17. Both members can be proved 


= =o (sin A + sin B) or 4 (sin A + sin B), 


cos A 


2cos (¢ +5) 2cos* 
18. L. H. M. = S/ = 4 &, 


2 sin 5. cos 5 sin = 


sd 2 tan? A 
19. 1 + tan 2A tanA — i? rh 
Pe + tan? A a. t 
1 — tan* A cos 2A 
_- 2 2 
ond mn A+ et Ao ZcosAsmA sn2A 


. LLH.M, =} tan 2A, 











A 
vo 
_cosA¢s _ 7 2 


cos A 








cos A 


&e. 
i sin (50 + 30) 
sin (50 — 30) 
_ 2 sin 40.cos 40 &e 
sin 20 . 


22. 2x + 37 siege t y= = 


. = «2 rT ¥ 
” 5* = g % generally aux F = 


and $y = ; or generally 2a” + = 


23. Since cos 2A + cos 6A = 2 cos 4A cos 2A 
L. H.M, = sin A cos 4A (2 cos 2A + 1) 
and 2 sin Acos2A = singjA —sinA ,*, &c. 
24. Take the 2nd term of L. H. M. to the R. and bring the 
Ist term of R. H. M, to the L. and each side can be proved 
2 sin @ sin @ 
sin* @ — cos? @ 
25. Apply Formulas B and H. 


26, L.H.M, = 2sin(A = B) cos (A + B) me B) 


cos 2B — cos 2A 
I — 2sin? B — 1 + 2sin* A, etc. 
27. Reduce sin A + sin,.7A to the product of a sine and 


cosine, and also sin 3A + sin5A, Treat the denominator in 
the same way, &c. 


28. Vaisin (7 — *) = cos x — sin x 
and (I + cos * ~ sin x)? = 2 + 2cosx — 2sinx — 2sin x cos + 
= 2(1 + cosx)(f —sinx) &c, 
29. L.H.M. = 3 sin‘ @ — 4 sin® @ + 4 cos® @ — 3 cost @ 
but 4 cos® @ = cos’ # + 3 (1 — sin? @) cos* @ 
and 4 sin’ @ = sin® @ + 3 (1 — cos? @) sin‘ @ 
o. Oto, 
30. Cos 0 + cos 99 = 2 cos 54. cos 40 
.. L. H. M, = 2 cos §@ (cos 4 0 — 1) 
. == — 20s §@. 2 sin*® 20 
= — 2sin 20,2 sin 20 cos 50 
= 2 sin 20 (sin 30 — sin 76). 


31. Sin[sin-' 3 - sin—' A] = 8.448—4. 44 
= 


. sina! — sin-' yy = sin—" 34. 


32. Tan (tan-"4 + sin=' 5) = ij), =t 


es tan~'4 + sin=! J = tan~' 1 = 45° 
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33. Cos (2sin-'4) = 3-3} =} 
.. 2sin—'$ = cos—! }, 


34- Cot [cot —"»/3 —cot~" (3 + 2)) = 405 +2)+1 


3+2-V3 
= 4t+2V3 
2 


=2+V3. 
“ cot —'! /3 ~ cot —" (73 + 2) = cot—' (2 + 3) 


us 
= en 


35. Tan2tan-'} = — . ae vs 
as 


-. atan~'} = tan-' 
tan [tan—' J, + tan-' 4) = =, 


.". ete, 


36. Prove that cos—' [sin—' 3 + sin-! y] = 39 
and 1 — 24 = 4% .", ete. 
37. First show that 
cot~' $+ cot~!} = cot-'(— 1) 


cot [cot-1(— 1) — cot—! : 


V3 


I — 
2+V73! 
ee etc, 


8, Tan (tan-'¢ +t 7 = 
3 (tan + tan —? 


t—f + 2 
I= — 27 
ef tC, 


39. Both sides can be shown equal to cot —! 3, 


Vea — 11 


40,. Vers—! = tan—-', &e, 


202 
41. Solve in sines, whence we get 
a V¥=! Vsti 
4 4 
———; 0 = nr + (— 1)" 18° 


ef- 


a; 6 = me + (— 1) +! 54°. 


42. Resolving into factors and equating last to zero 
(i.) tan@ = 1 and (ii.) tan@ = V3 
from (i.) @ = ne + 3 from (ii.)@ = ne + ° 


43. Sin 40 + 2 (sin 40 + sin 20) 
3 sin 20. cos 20 + sin 20 

-. 3 (cos20+1)—2 

.*. 3 cos? @ 


W 
<j." 900 
w 


cos @ 


”. tan@ = V2 


but since sin 20 = © will satisfy the equation; .*, tan 20 = o 
and tan @ = 0, and since also cos @ == © will satisfy the equa- 
tion tan@ = o, ° 


44. Tan? @ = 
~O= 


sec? @ — tan? @ = 1, 


ne + = or (2n + 1) *, 
.=s 4 


45. Solve in cos* 2A 
whence cos*2A = + 3 or + ¢ 
but a square quantity cannot be negative 
and the latter value is impossible being > 1 
*, 2A = 30°, 150°, 210°, 330° 
and A = 15°, 75°, 105°, 165°, 





46. + 30 = 2x + 45° «= 15° ore 


or + + 30 - (2x + 45°) . * 


T 5r 
= 2 -— 2 — a 
generally x ae = — oF ane 36 


47. This reduces to 
/3 cot* @ — 4cot@+ V3 = 0 
I ve 
whence cot@ = —- 


”. O = ar + or ne + ©. 
3 6 


48. This reduces to 
sin @ = 2 sin* @ cos 0 
“oa 
4 
Tr 
uw + (— 1) 5 


.. sin 20 = 1 


and 20 = 
or, since sin @ = 0; @ = mm, 
49. Solve in (cosines)? 


T 
Ga wvix 


50, Again solve in (cosines)* 


@= ne + ~ or ne £ >. 
3 


1, Let ADCB be the parallelogram and ADC = 60°, Let 
abd = §in,and AB = 8 in. 


DB = 25 + 64 + 2.5.8.4 or V129 in. 
AC = Vag + 64 — 2.5.8.§ or 7 in, 


and area = 5,8. af or 20 3 sq. in, 





52. Let ABC be a triangle of which AB = 2, AC = 1, and 
the angle ABC = 30°, If with centre A and distance AC, a 
circle be drawn, it will cut BC produced again in C’, hence 
there are two triangles. 


- 


1 
* sin 30° V2 
.. ACB and AC’B are equal to 135° and 45° respectivel 
and BAC = 15° and BAC = 105°, vated 
Area ABC’ ; area ABC = $.2,1sin 105° : 42.1, sin15° 
= sin 105° : sin 15° 
= cos 15° : sin 15° 
evz3t¢i:V3-% 
53. A = 180° — (45° + 60°) or 75° 
sin 45° 
sin 75° 


, Area = $.2(/3 + 4X3 = (6 + 2 V3) sq. in, 


Sin ACB and or AC'B = sin 30°. ¥2.0 


b= 


2 (V3 + N= Seeger it 1) or 4s 


54. (i.) Measure AB, and take the angles BAC, ABC, 
This will give AC, 

(ii.) Take the angles BAD, DBA and this will give AD, 

(iii.) CAB and DAB are known, CAD can be found, and the 
triangle CAD can be solved; 


55. Height = 20 tan 30° or $. 20. V3 feet. 
56. A figure will show at once that 


height in feet : 1200 x 3 ft. = 2in, : 6 x 12 in., 
or height = 100 feet, 


- 
420 x 3 
180. 60, 11.7 

2. 420, 3.22 % 'S 


57. C.M. of this angle is a little less than 


.”. No, of minutes is nearly 


58. Since sin—' 43 = 60° or 120°, of which we must take 120°, 


ss The least angle is 20°, and the 3rd angle 40°, 
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59. Let A,B be the two points, and C the Ist position of the a_sinA , sinA _ cosB 
observer, ACB = 60°. 7% 5 ~ sin B ** sin B ~ cos A 
Produce AC to D, so that CD = 20 yds., then ADB = 45°. sin A ese B 
We have to solve the triangle BCD. but if A = 90° — B; —— = — 
Since BCD = 120° and CDB = 45° .*, CBD = 15° sa Bb sin B 
. ° 2 and cos B = cos B 
and BC = %" 45 nay, — , 20 yds, cosA sin B 


; om 35 ms r hence C may be a right angle 

and AC or the breadth of the river = Vani yds. or sin Acos A = sin B cos B 
#5 and ,", sin 3A & sin 2B 
or the triangle is isosceles. 


and AB or the distance between the posts = 7 ~20 yds. 
—1 


- sin A + sin B 
74. R.H.M. a 


60, The cosine of any angle between 120° and 180° is between 2 sin A : B cos A = : 
9+4—38 : - Ce Say 
— jand — 1; but —- 34° #4 is between — } and — 1. A 1 ee A+B 


and these will reduce to 10 (v3 + 1) and 10 (3 + v3). 





2 sin ~~ 
2 2 


63. 22 : : 
61. C.M. of 31}' = 7H Bo % rhbes but if 2r=dia- | 75. Let D be the middle point of BA, from B draw BE per- 
eo a pendiculr to AC, produced. Since D is the middle point of 
— oom oy oD, A and DC perpendicular to AC, EA = 2AC and BF = 2DC. 
94000000 ~ T?98 L.H.M. = BE_ BE _ 
1 1°94000000 maedeed wl tn 
2°1200 ; 
= 430,833 miles, 76. Since C bs — " 
erer— 
62. C.M. of angle = yyhgn .*. No. of sec. = 17 and a fraction, ee oe 4 
63. Let AB represent the staff and BC the wall and D the +P = ab + 
yoint on the other side of the road; also let CD = 3+, then but this relationship is reducible from 
IA = §x by Euc. vi. 3. 1 ee 3 
Let BDC = @and ADC = 20. Ste See etbve 


r . 5 * : _ 
7 = ——~—— and ss “se See Fig. Solution of Ch. XXII, Ex. AFE on 
BD = 3Ve + 25, sin = 25 and cos @ = Je 35 77- e Fig. to lution of IL, 23. 


vx ' 9a a 
.". Diameter of circle circumscribing AFE 


*, sin 20 = a & 2 AE ac cos A acosA 
+25 5x 2snAFE  asnC sin 


.*# = 1 am 
and the breadth of the road = 30 feet, 
_ 10.15.20 _ or BM IS 78. Cos A + cos B = Some A + comB + seme + Pos’ 
av RE 3 acosC + 6 cos C 
area of circle : area of triangle -—— 
- 64.15." , 25.3V 15 
9 + 
= 2569 : 45V 15. 


meter of the sun 
oO. 
.”. Approximately radius = 


*, etc, 


= acotA 











64. R = 





= ot? (1 — cos C) &e, 


79. They all equal ~. 


65. L. H.M. = 2a /. fe./ aan 
rw o (s—4) (s—<) 80, Expand each term of the L. H. M., resolve cos A into 


waatb+e oh ceed tachi ds * iO <a A 
66. Cos A + cos BcosC = — cos (B + C) + cos BcosC eee 2’ an cates Wee Beton Sher | 
= sin B sin C +s A B+C 
° = tite Sips 5 th ° 
whouse the enpession = Ade sin A, and re-collect, writing cos . for sin 3 &c., and the expres 
* 67. Expand each term and apply formula asin B = 4 sin A, sion will reduce to the expansion of the R. H. M. 
&e, 


81. A = 87° 27’ 22"' and B = 32° 32’ 38". 
63. For cos? * write * (es) &e. 82. C = 132° 34’ 32"'. 
83. We can work this without logs, knowing tan 45° = 1 


69. This comes at once from formula for R. and tan 22$ = *414213, distance 20 x °§$5786 or 11°7157. . 
miles, 


84. We know the third angle to be 52° 25'15"' if the triangle 
to be solved is isosceles, and the distance from the second 
ship to the beacon is 1 mile, the other distance (1'21971 miles) 
can only be found by logs. 

85. Height of tower 25°7834 . . yds. 

A 86. B = 65° 59’ ; C = 41° 56’ 12". 
92. dy = rcosec - 
2 87. 100 feet. 

88. The other side is 4/2 and the other angles go’, 

5r° 3 27°2"". 
2 = , : 
“ a - /74 89. If Ais the point where the observer stands, B the foot of 


s the house, C the hill and D its top, we can first solve the 
*LHM, = £24442 b zine . : triangle CAB, whence we can solve DAC, 
s 


70. Prove as in €6, 





s ‘ go. Answer 7A. 2R. 





angle 
cond 
niles) 
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g1. Let ABC be the line of the slope and DAE the horizontal 
line through A. AB = BC=C. 


Let D he the position of the object, and E and F the feet of 
the perpendiculars from C and B respectively on the horizontal 
line DAFE, 


Let CAE = 06, and CDA = §, and BDA= acall DA=d. 
then d + ¢ cos 6 = sin @ cota 
and @ + 2c cos @ = 2c sin @ cot f. 


Eliminating ¢ and dividing by ¢, we obtain the value of @ 
required, 


92. Let AD, BE, CF, be the three perpendiculars, 
sinC _ AP.sinC _ AE  _ cosA 
Mc AP a 


93. Let # and g meet the line through C in D and E, 
Call ACD, @; and BCE, ¢ Cos C = — cos (@ + 9). 
L, H, M, = a6? [sin® @ + sin? @ + 2 sin @ sin ¢ cos (@ + ¢)] 
= a°0? (sin? 0 (1 — sin? o) + sin* @ (1 — sin* 6) 
+ 2 sin 0 sin ¢ cos @ cos ¢]} 
= a*}* sin? (0 + ¢) 
= a* sin? C, 


94. Tan (2A + 2B + 2C) 


__ tan 2A + tan 2B + tan 2C = tan 2A, tan 2B. tan 2C 
Pai “ees denominator 


But tan (2A + 2B + 2C) or tan 360° = 0 ,’, ete, 





95. Let O be the ortho-centre 
Since BE bisects FED 
and FC bisects DFE 
.". Ois the centre of circle inscribed in FED, 
FEB and DEB each = 90° ~— B. 
Radius required = OE cos B 
= EC cot A cus B 


2a cos C.cos A. cos B . 
inne yy = required exp, 





96. If @==the smallest angle whose tangent is the given 

uantity (7 + 6) is the other angle, and these are respectively 
the same angles as — (r — @) and — (27 — @), as a figure 
would show ; we can therefore find 


Sant fn $)an(- 3) 


and the sum of the squares of these 
0 


= sint + cos? > + sint 2 + cost ® or 2, 


97. If we call the position of the kite C we have to solve the 
triangle ABC of which we know the three angles and ¢, 


The distance of kite (4) from A = a _) ae oe 
sin (a + §) 
The height of the kite is 4 sin a 
sin a sin 8 
sin (a + 8) * 


98. Join AD and AC. 

Let 39 = each of the angles of the pentagon then 5@ = . 
The angles AEF, and ABF are each = 20. 

The angles EAB and EFB are each = 30 ,", ete, 





99. Join the angular points with the centre of circle. 
Let ry = radius, 
Area of polygon. 

= 47°[sina + sin 2a + sin 3a .. sin na) 


un+t na 
2 


sin asin — 
2 


=z $7, —— 


sin © 
2 


But since angle of each triangle, into which the regular 
polygon is divided up by joining the centre with its angular 
points, is 
; ~ (a + na) 
—[a + 2a +... ma] or ?: RY 
n n 


Area of regular polygon 


* (a + na] 
= §7*.nsin 2 
n 
es Cee ¢ 
_* aT) die asnc’’ ~ dsinA 
a? Ps e 


bi, = 2 sin? B + @sin'C * # sin? A 








b ¢ a 

-3[ sowme + asinC sin A + ésin A sin a|* 4 

we oS (< + b+ “) 
~ sin? A a 

2 a a’ 
- rx [3 aa +5 ]+ 4 
[at + b4 + A — 20% — 20%? — 20%? 
+ 482 — 4i*e cos* Al 


I 
~ gm A ea 
etc. 


(Zo be continued.) 


SS OO 


Hotv to teach the Babies. 


BY JAMES BAILEY, 
Head Master of Southlands Training College. 


CHAPTER XI, 
FoRM AND COLOUR. 


THESE allied subjects have at all times occupied a 
conspicuous place in every well arranged system of 
infant school instruction, One of the most commonly 
recognised appliances of infant school apparatus is the 
‘Form and Colour Box.’ The reason of this is obvious, 
and its justification complete. Colour and Form are 
those properties of bodies most easily recognised, 
and most valuable for purposes of recognition and 
discrimination, They furnish an inexhaustible source 
of interest to children of all ages, who delight from 
their earliest years in the endless varieties of the 
shapes and colours of things about them. In addition 
to this it is to be observed that the means of illus- 
tration are abundant and ever accessible. It would 
be strange, therefore, if such sources of training’ the 
observing faculties, and of imparting and’ impressing 
ideas forming a large part of the foundation of all 
human knowledge, were overlooked or slighted in the 
infant school. 

The Kindergarten system, following upon Pestalozzi’s 
methods, makes a large use of both Colour and Form, 
in its various devices for the education of young chil- 
dren, But this is not by any means peculiar to the 
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work of either Pestalozzi, or his eminent disciple, 

-Frébel. They, doubtless, systematised and made pro- 
minent the use to be made of these subjects in infant 
training, but every .practical educationist of recent 
times has more or less fully recognised their import- 
ance. Reference has been made in these papers more 
than once to Dr. Currie’s valuable work on ‘ Early and 
Infant School Education,’ In it will be found a sec- 
tion on Colour and Form, which sets forth excellently, 
both in theory and practice, how to deal with these 
matters. The teacher may also find trustworthy 
guidance in ‘Object Lessons and how to give them,’ 
by Mr. Ricks, and in Singleton’s ‘ Varied Occupations 
for Infants.’ 


With these, as with all other subjects of instruction, 
our Babies must be brought into contact with them 
not as abstract ideas, but as properties of concrete 
bodies. The colours of pictures, of clothing, of 
flowers, of ceiling, of sky, of objects around them ; 
the shapes of strokes and lines on board, or slate, of 
toys, of table, of pointer, of room, and window, and 
everything to be seen or handled, furnish the appro- 
priate material for illustrating and guiding the obser- 
vation and the teaching of the little ones. Simplicity 
of language, the avoidance, as far as practicable, of 
technical and unusual words, freshness and variety of 
illustration, the infusion of spirit and life into the 
teaching, must in this, as in all else, quicken and sustain 
the interest and attention of the children, if we would 
teach them naturally and successfully. Consistently 
with this there should be careful graduation, a little, 
only, attempted in each lesson, a logical and natural 
sequence of parts, and frequent revision. 


The two subjects should be taught concurrently, 
that is, lessons on the one subject should alternate with 
lessons on the other. Yet of the two, Colour is the 
more easily recognisable, and probably, at first at least, 
the more interesting to the children, The impression 
produced by Colour is the result of the simplest form 
of sensation. Hence the attention of the children is 
at once fixed by it, and without effort : it is a matter of 
simple sight. The recognition of Form implies in 
addition to this some amount of muscular effort; the 
eye must travel along the line, or round the outline, 
or across the surface of the observed shape. But 
though some knowledge of Colour is thus more easily 
got than a knowledge of Form, the latter is a more 
useful instrument of training, because of the greater 
number and variety of its combinations. , 

Co.our.—For lessons on Colour there should be a 
sufficiently large supply of different kinds of material, 
coloured glass, cards, pieces of ribbon or cloth, 
coloured papers, balls, flowers, pictures, and other 
accessible materials, It is well to begin with White 
and Black, It may, of course, be said that neither 
Black nor White is a colour, White being the effect 
of a combination of all colours, Black the negation or 
absence of colour, But at this stage the attempt at 
making the distinction is needless, and would rather 
be confusitig than helpful. A sheet of paper and the 
blackboard may be shown and contrasted, the name 
of each colour being given, Other white, and black, 
things should be pointed out by the teacher until the 
little ones can distinguish and name each. They 
should in turn be called upon to point out and to 
name things thus distinguished. Things in the school, 
in the home, the white chalk mark on the blackboard, 













the black mark with ink or pencil on the white paper, 
and any other mode of producing the contrast, may 
be usefully employed, 

The three primary colours, red, blue, yellow, should 
next be dealt with in a similar manner, but each 
separately. Each lesson should begin with showing 
some familiar article of the required colour. After 
strongly directing attention to it, the name should be 
given. Other things of the same colour should be 
pointed to, one, or more, of the children should be 
brought-out from the class to select the right one from 
the "box of coloured marbles, or the pile of papers 
or coloured threads, &c, Other things of similar 
colour should be asked for until the colour and its 
name are thoroughly impressed. Lessons on the 
separate colours should be followed by a lesson of 
revision, in which the three colours, or the five, should 
be shown together, and the class required to dis- 
tinguish and to name them in turn. 

Next should follow a little teaching on the mixture 
of colours, every point to be illustrated and made 
plain to the class. Thus, a little powdered chalk, or 
a spoonful of flour, with a little powdered blacklead, 
should be shown separately ; the white and the black 
then mixed in presence of the class. What is the 
colour now ?—It is grey. What is grey >—The colour 
made by mixing white and black. Other simple illus- 


trations should follow, as a few drops of ink in a little . 


chalky water, &c, 

In the same way the secondary colours should be 
formed by the proper combination of the primary. 
Thus, a piece of clear red glass, and another of blue 
glass, or yellow and blue, or yellow and red, being 
first shown separately, then properly placed on each 
other, and held to the light, will show respectively, 
purple, green and orange. Further illustrations may 
be had by mixing a few drops of coloured liquids, &c. 
The different shades and hues of colours also, as 
crimson, scarlet, pink, all red. 

The little ones will be interested and profited by 
being shown pretty and tasteful combinations and 
arrangements of colours, and by stringing different 
coloured beads, or putting together different coloured 
pieces of card or marbles, ‘Thus a sufficiently varied 
course of lessons may be easily obtained for the babies’ 
class, 

Form.—Of this there are three distinct varieties— 
Lines, or Form, of one dimension ; Planes, or Surface, 
of two dimensions, length, breadth; and Solids, of 
three dimensions, length, breadth, and_ thickness. 
The lessons may be taken in the order thus indicated, 
Lines, Planes, Solids; or beginning with the Solid, 
which appears to have been Frébel’s method, to take 
first the Solid, then its several sides, as indicating the 
Planes, then the edges, indicating the Line, and 
lastly the Corners, to illustrate the Point. If the 
former method be taken, the teacher should first 
illustrate by a variety of examples. 

The Line :—Straight Lines.—Stretching a piece of 
thread between the finger and thumb, she shows a line. 
What kind of line is it? It isastraight line. A penholder, 
a stroke upon the board, a line upon the slate, all show 
straight lines. Next show it in several positions. Now it 
points up and down, we call it ‘an upright line.” Now 
it lies from right to left, we call it a ‘level line.’ Now 
it leans from left to right, or from right to left, it is a 
‘sloping,’ or ‘slanting line.’ But the line is always 
straight. In how many ways may we place it? What 
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are the three names given to it? Let the children 
themselves with lath, or stick, or piece of string, 
place the line in the three positions. Let all look 
round the room and point out and name straight 
lines. Picture frames, edge of the table, slate, gas 
pipes, window, doors, &c., will furnish illustrations. 


Curved line —Take now a thin ruler or bit of 
whalebone and bend it. What is the difference? 
It makes a curved line. Draw a curved line upon the 
blackboard, It has no corners in it, it is an even, bent 
line. What name is given to it? Ask for other 
curved lines. 


Crooked line—Point out the difference between it 
and the curved line. Which looks the nicer? How 
many kinds of lines are there? Ask the children 
again to point out illustrations of each. 


Combinations of Lines.—First place two straight 
lines together so as to form an angle. Do this in as 
many different ways as possible. Crosses, letters, as 
L, V, T, &c. Let the children imitate this. Do the 
same with three lines as N, H, K, triangles, &c. 
Next proceed to four-line combinations, as E, W, M, 
square, oblong, &c. Show that wherever line meets 
line there is a corner or angle. When the lines lie 
near together it makes a sharp corner, when farther 
apart, a wider angle, In this way line may be added 
to line, making letters, squares, and other common 
forms, as far as may be deemed advisable. Curved 
lines may be similarly combined. 


Planes or Surfaces—A card or thin piece of wood 
or slate should be shown to the class, its edges shown. 
What is the edge? It is a straight line. , How many 
are there? What kind of lines? How do these 
straight lines lie? Two are upright, two are level. 
Compare the lengths of the line. If all are of the 
same length we call it a square. The slate has two 
longer and two shorter lines. What is it called? 
Direct attention to the space enclosed between the two 
lines or edges. Illustrate by the surface of the table, 
cover of the book, pane of glass, the floor, ceiling, &c. 
Show how each of these is bounded by the lines. 
This makes the shapes of things. Deal in like manner 
with curved lines ; a ring, a penny, a plate, &c. 


Solid form.—Begin with a brick or a box. Refer 
again to the lines, the corners, the surfaces, which are 
illustrated by it. Show how the fof, the dottom, the 
sides, enclose a thickness, Give its name? Count 
the lines, surfaces, and corners. Illustrate clearly the 
relation of these by placing together six cards or pieces 
of wood. As before, call for other solids of similar, 
and of different form, till the idea is clearly impressed. 


The brick may now be contrasted with the ball. 
The ball has no straight line, no edge, no flat side, 
What kind of line goes round it. Show how the brick 
stands steadily, the ball easily moves. How is this? 
The ball has‘no flat part, or edge, to keep it steady. 
It lies on one small part of itself. Compare both 
again with the cylinder, It is something like the ball, 
and something like the brick or cube. Its side is 
round, its ends are flat. Again, let cube-shape, ball- 
shape, cylinder-shape, be looked for and pointed out 
in the school-room, or things at home which are like 
them, be named, 


Great pains should be taken throughout all this to 
encourage the continual habit of connecting this class 
VOL, VII. 





teaching with the observation of things about us. No 
attempt has been made to pursue the subject beyond 
the general indication of the lines which the teaching 
should follow. 

A subsequent paper will show somewhat more par- 
ticularly how this whole subject is dealt with in the 
Kindergarten system, 


(Zo be continued.) 
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Mental Arithmetic, its Principles 
and Practice. 
BY REV. A. D. CAPEL, M.A, 


Author of * Catch Questions in Arithmetic,’ ‘ Zips in Algebra,’ 
Easy Steps in Trigonometry,’ ete., ete. 


ANSWERS TO EXERCISES, 


CHAPTER XXIV. 
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50. If both the first and last terms are either both even 

numbers, or both odd numbers, their sum must be even, and 

therefore its half an integer. If one is even and the other odd, 

the number of terms must be even, and therefore half the 
product must be an integer. 

Note.—In 3 had 26th been printed for 23rd, as intended, the 
answer would have been 2. 


CHAPTER XXV. 
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42. 1,600 sq. yds. . 
43} 21,600 turfs, 
44. 18 inches. 
45 9 inches. 
. I foot. 46. 44° — 32? or 912. 
. 44 feet. 47. 180 men, ‘ 
. 12 yds. 32 men. 
12 feet. 49. 41 men. 


» 336 sq. yds. 50: 46 sq. yds. 6 feet. 
CHAPTER XXVI. 


Note.—The area of the four 
walls in these ten rooms is 
respectively ; 
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CHAPTER XXVII. 
AREAS OF CIRCLES AND PARALLELOGRAMS, 


238. To find the area of a regular polygon we must 
divide it into as many isosceles triangles as the polygon 
has sides, their vertices being at the centre of the 
circle described about the polygon, 


239. If we call the altitude of each of these 
triangles / the area of the polygon will be— 
4 (sum of the sides X A). 


240. If we imagine the number of sides of a 
polygon to be infinitely great, each side will become 
very small, and the sum of all the sides of such a 
polygon will be practically equal in length to the cir- 
cumfegence of the circle described about it, and the 
height of each triangle will be practically equal to the 
fadius of the same circle. 


241. Ifthe circumference ofa circle = # x diameter, 
where is an abstract number between 3 and 4, the area 
of the circle is 4.¢ x d X r or # 7* (since d = 27). 


242. The exact value of w cannot be found, and in 
fact to find any value of it is entirely beyond the 
scope of such a treatise as this; but it can be found 
to any degree of accuracy we like. The following 
numbers are approximate values of it, given in their 
order of approximation : 


3 3, iis fbiess 
the last is generally written in its decimal form 


3°14159, which is often used in the slightly increased 
form of 3°1416, 





243. The area of a parallelogram can be found if 
we have enough data to find the area of the triangle 
which is its half; ¢g., if we know the lengths of two 
adjacent sides and one diameter, or one diameter and 
the perpendicular distance from an angle to that 
diameter. 


244. Since the diameters of a rhombus bisect one 
another at right angles, we can find the area of a 
rhombus if we know its two diameters. We can also 
find its area if we know its sides and one diameter, 


245. We will work examples in each of these cases, 


246. What is the area of the circle whose radius is 
7 ft., taking « as 2? ? our answer. is %. 7° oF 154 
square feet. 


247. What is the area of a parallelogram whose 
adjacent sides are 5 ft. and 4 ft., and one diameter 
3 ft A figure will show that the diameter divides the 
parallelogram into two triangles whose areas are 


V6.1.2.3 or6 sq. ft., and .*, the area is 12 ft. 


248. If one diameter of a parallelogram be 7 ft. 
and the perpendicular distance from an angle upon it 
be 3 ft. the area is 21 sq. feet. 


249. If the diameters of a rhombus be 7 ft. and 8 ft. 
its area is 28 sq. feet. 


250. These problems can many of them be worked 
conversely, that is if we know the area and certain 
elements we can find the others. 


ExampLes XXVII. 


In all these Examples let = 43. 
Find the area of the following ten circles :— 
1. Radius = 14 ft. 
2. Diameter = 16 ft. 
3. Radius = 4 ft. 6in. 
4. Diameter = 4 ft. 6 in. 
§- Radius = 4/ 3 ft. 
6, Radius = 2 yds, 1 ft. 
9. 


246. 


. Diameter = 9 yds. 1 ft. 

Radius = 1 yd, 1 ft. 1 in, 

Radius = } foot. 

10. Radius = $ inch. 

11. If the diameter of a penny be 1 inch how much ground 
would be covered by a pound’s worth of pence ? 

12. If a pound’s worth of pence were placed in a frame 
whose inside measurement was 15 in. x 16 in. how much of the 
space would be left uncovered between the pence ? 


Find the area of the following eight parallelograms :— 


13. Two adjacent sides, 13 yds. and 1§ yds,, and One 
diameter 14 yds. 

14. Two adjacent sides, 20 yds. and 21 yds,, and one 
diameter 29 yds. 

15. Two adjacent sides, 
diameter 81 in. 

16. Two adjacent sides, 13 in. and 24 in., and one diameter 
13 in. 

17. One diameter 8 ft., and the perpendicular distance from 
an angle on this diameter 3 ft. 

18, One diameter 115 ft., and the perpendicular distance 
from an angle on it 117 ft. 

19. One diameter 17 yds., and the perpendicular distance 
from an angle on it 2 ft. 4in, 

20. One diameter 1 yd. 1 ft. tin., and the perpendicular dis- 
tance from an angle on it 2 yds. 11 in, 


Find the area of the five following rhombuses :—~ 

21. The diameters 4 ft. and 7 ft. 2 in. 

22. The diameters 2 yds. 2 in. and 3 yds. 7 in. 

23. One diameter 4 ft., and the perpendicular distance from 
an angie cn it 3 ft. 5 in, 


108 in. and 135 in, and one 
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frame 
_ of the 


d one 
d one 
id one 
ameter 
ce from 
jistance 
jistance 


lar dis- 


January, 1888.] 


THE PRACTICAL TEACHER. “499 





24. The diameters 2 miles and 7 fur. 14 poles. 

25. The diameters 1 furlong 4 poles and 7 poles 2 yds. 

26, Compare the area of the circles whose radii are 4 ft. and 
8 ft. respectively. 

27. Compare the area of the circles whose diameters are the 
side and the diameter of a square. 

28. If the area of a circle contain 1386 square feet, what is 
its radius ? 

29. If the area of a parallelogram contain 120 square feet, 
what is that diameter on which the perpendicular distance from 
an angle upon it is 7 ft. 6in. ? 

30. What is the difference in grass left, if from a square fawn 
containing 100 square yds. I cut one large circular bed 10 ft. 
in diameter, or four small ones each 5 ft. in diameter ? 

31.- I cut ten circular beds each 3 ft. in diameter. How much 
gtass would be left from a lawn of 8 yds. by 10 yds ? 

32. What is the diameter of a circle whose circumference is 
44 yds. ? ; 

33- How many yards of tile edging should I require for the 
beds in 31 ? 

34 What.is the circumference of a circle which contains 
1}; sq. feet. 

35. What is the difference between the area of the circles 
whose diameters are 4 ft. and 6 ft. ? 

36. What is the difference between the area of the two 
circles whose radii are 7 ft. and 9 ft. ? 

37. What is the difference between the areas of the two circles 
whose diameters are 3 ft. and 5 ft. ? 

38. How much larger is the circle whose radius is 5 ft. than 
the square whose side is 8 ft, ? 

39. How much area is'there in a circle whose circumfercnce 
is 44 feet ? , 

40. How many acres are there in a circular farm which it 
takes two hours to walk round at 34 miles an hour ? 

41. What is the circumference -of a circular field whose area is 


96a. rr.? 


42. What is the perimeter of a square field whose area is 


go acres ? 
43- Compare the perimeters (correct to one place of decimals) 


of acircle, a square, and a rectangle (one side 22 yds.), all of | 


which contain 616 sq. yds. 

44. Compare the perimeters of a circle and a rectangle (one 
side § feet), whose areas both contain 35 sq. feet. 

45. If I want to increase the area of a circle ninefold to what 
extent must I increase the radius ? 


one whose diameter is 1 ft. ? 


47. Compare the difference between two circles whose | 


diameters are 1 in, and 2in., and two whose diameters are 
2 in. and 3 in. 
48. How many circles respectively of 2in., 3in., and 4 in. in 


diameter are contained ina large circle whose diameter is 12 in. ? | 
49. The perimeters of three circles are as 3 : 4 : § ; compare | 


their areas, 


50. The areas of a circle and a square are as 49 : 64; com- ! 


pare their perimeters, 


( To be continued.) 


— g—— 


Technical Instruction in Elementary 
Schools. 


BY SIR PHILIP MAGNUS, 


I, 


THE altered conditions under which productive industry 
is now carried on have rendered necessary correspond- 
ing changes in our system of education, and to this fact 
is mainly due the demand for technical instruction. 
The establishment of large factories, in which goods, 
formerly made by hand and in small numbers, are 
now turned out by machinery.in thousands, and the 
practical cessation of the system of apprenticeship, 
under which a lad learns his trade, have given rise to 
various educational wants which now for some years 


_or indirectly minister to self-preservation. 





people have been endeavouring to satisfy, Some 
persons thought that a new and improved method of 
teaching trades was needed; and an attempt was 
made to solve the problem by the establishment of 
apprenticeship schools for the training of workmen. 
Others believed that the establishment of technical 
Universities, in which the highest branches of science 
might be studied, would supply trained heads of depart- 
ments ; and that the ‘hands’ might be left to pick 
up their training in the shops. It seemed, indeed, 
that the development ofthe principle of division of 
labour, consequent on the application of steam power 
to machinery, was tending to separate the thinkers 
from the workers ; and that whilst the former needed 
the best scientific teaching, the latter required only 
manual skill, for which no special training was neces- 
sary. Gradually, however, we have come to under- 
stand that the changed conditions of production 
demand what approaches very nearly to a revolution 
in our educational theories, and a shunting on to new 
lines of the instruction given in all grades of schools, 


The problem of technical education is not restricted 
to the problem of — nor to the special 
training for engineers, or heads of manufacturing 
works. It involves the enquiry into the most suitable 
education for all classes of persons who are to be 
occupied in productive industry, so as to enable them 
most easily and most efficiently to learn particular 
trades or professions. The problem is not so much a 
question of the best means of teaching trades as of the 
best means of enabling persons to learn them, 


In all discussions about technical education it is im- 
portant to keep steadily in view the aim and object 
of education generally. All education, to be useful, 
should have reference to the life-interest of those who 


46. How many circles of 1 in. in diameter are contained in , eves 1-5 should aim at, the development of man, 


with a view to his work in life. For this reason, it is 
necessary that the educationists should understand 
the nature of the subject he has to develop, and 


| should, at the same time. have regard to the environ- 


ment in which it is to work. Until lately, the latter 
consideration has been left too much out of sight; 
and the education that may have been well enough 
adapted to the wants of people some two or three 
centuries ago, has been imposed upon those whose 
life interests have undergone a great change.. The 
endeavour to satisfy the demand for technical instruc- 
tion is gradually remedying this defect in our system, 
and is restoring education to its real function in the 
life history of the individual, , 


And what is the real function of education? ‘To 
prepare us for complete living is,’ according to Herbert 
Spencer, ‘the function which education has to dis- 
charge ;’ and foremost among the ‘activities’ which 
constitute human life, he places those which directly 
A man 
must be able to gain the means of living before he 
can discharge any of the duties or enjoy any of the 
pleasures of life. One-of the first objects of educa- 
tion, therefore, should be to give a child such a 
training as shall prepare him for gaining a livelihood. 
This is not the only function of education, but is a 
most important one. A man has to discharge the 
duties of citizenship, for which social and moral habits 
have to be formed, based on a knowledge of social - 
and moral laws, His education, if com should 
also enable him to furnish himself with the means of 
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enjoying life in the wisest manner and of making the 
best use of his leisure. But, in any theory of educa- 
tion, it is important to regard education not only as a 
discipline for the development of mind and body, but 
also as a training for the proper discharge of the func- 
tions and duties of living. Education is not simply a 
drawing out of the faculties, but is a development of 
the faculties with a view to certain ends, 


Supposing this view of education generally to be- 
correct, we have now to apply it to that grade of 
education which is known as elementary or primary 
education, in order to see to what extent our present 
system is satisfactory. In dealing with the education 
given in our public elementary schools which are in- 
tended for the training of children of the poorer 
classes, we have to remember that the years devoted 
to school life are necessarily few, and that the school- 
master’s work has to be accomplished in a very limited 
period of time. The case is different with the 
education of the middle and upper classes. The age 
at which a child leaves school is an important factor 
in determining the curriculum of studies to be adopted. 
For this reason, the primary education of all children 
cannot be laid on exactly the same lines. If a child 
is likely to remain at school till the age of eighteen, 
his education may be built on a broader foundation 
than ifhe leaves at the age of thirteen. This fact is 
recognized in all our public elementary schools and 
explains what one so often hears,--that the poor man’s 
child knows more at the age of ten or eleven than the 
rich man's child. In either case, whether school life 
be long or short, it is desirable that it should prepare 
the child for complete living. In the: case of the 
children of the poor, however, primary importance 
should be attached to the cultivation of those faculties 
which enable the child to earn the means of living 
and of performing the essential duties of citizenship. 
The recognition of this fact affords the key to the 
theory of elementary education. Considering the 
early age at which the children of the poorer classes 
have to begin to earn a living, their school education 
should include those subjects of instruction which are 
likely to prove useful in their subsequent work ; and 
those subjects should be so taught that the discipline 
they afford, whilst serving to exercise and develop the 
intellectual faculties, may, at the same time, form a 
fitting preparation for the future occupations of the 
child. Indeed, the education, both as regards sub- 
jects and methods of instruction, should, as far as 
possible, have direct reference to the child’s future 
career. In our Elementary Education Code of 1870, 
these principles were not sufficiently considered. 
The Education which it encouraged was too literary ; 
it — too much to the memory and not enough 
to the senses ; it relied too much on teaching through 
the medium of words, and too little on things. The 
Code of 1870 had other defects which subsequent 
Codes have sought to lessen without attempting en- 
tirely to remove, There can be little doubt that the 
system of payment on results in its present form is 
doomed, although it will require a complete reorgan- 
ization of our system before any satisfactory substitute 
can be found for it. Still the Code of 1870 was a 
great step forward in the educational progress of this 
country. With all its defects, it laid the foundations 
of a d national system of education. If our 
artisans are behind the artisans of other countries in 








technical knowledge and skill, they would have been 
still more backward if the passing of that great mea- 
sure had been delayed. Among the most active and 
ardent supporters of technical education at the present 
time are the artisans who have received their education 
at some of the Board Schools called into existence b 
the Code of 1870, The knowledge they have tasted 
makes them thirst for more. They are able to tell us 
wherein their early training was defective, and it is 
they who have helped us to understand the changes 
in our system that are needed in order to make our 
elementary instruction a more fitting preparation than 
it now is for the practical work of life. 


Syllabus for Male Candidates, 1888. 





Tue new Syllabus for teachers’ Certificates in 
December, 1888, is now published. ‘The changes are 
not numerous or important in themselves. The books 
selected for reading are as follow :—Students of ,the 
first year will be required to read a passage from The 
Merchant of Venice, by Shakespeare, or from Scott 
and Johnson in the English Men of Letters 
series; the Students of the second year from The 
Golden Treasury of Songs and Lyrics, Book III, or 
from Bacon’s Essays, I. to XXVI. The inspector 
will hear each Student read from one of the books 
prescribed for his year, and also from another book 
which he will bring with him. 

The Educational work of Pestalozzi is set down as 
a subject for special study in School Management for 
the second year’s men. 

The subjects in English will be, in 1888, (1) Shake- 
speare’s Julius Czesar, (2) Milton’s Comus, (3) Macau- 
lays Essays on Milton and Addison; in 1889 (1) 
Shakespeare’s Macbeth, (2) Gray’s Odes and Elegy, 
and (3) Bacon’s Essays, I. to XXVI. The Students 
of the rst year will only be examined-~in the second 
and third of the prescribed books. 

The special subject in general Geography is the 
British Empire, and the special period in English 
History is that from 1837 to 1880. 

The paper on Algebra and Mensuration in the 2nd 
year will also contain questions in Arithmetic. Students 
and Acting teachers who have not passed with credit 
in Arithmetic in the preceding year or have failed to 
obtain a Certificate must answer the questions on 
Arithmetic instead of thdse on Mensuration. 

The special subjects in languages other than 
English are given for 1888 and 1889. 


For 1888 the Latin subjects are The Gallic War, 
Book VII., or Sallust’s Conspiracy of Caliline, and . 
Horace, Odes, Books III. and IV. The Greek subject 
is Xenophon’s Cyropoedia, Book I., and Euripides’ 
Andromache. The French subjects are Lamartine’s 
Jeanne d’Arc, and Scribe’s Le Verre d’Eau. The 
German subjects are Schiller’s Thirty Years’ War, and 
Goethe’s Herman und Dorothea. In 1889, taking the 
subjects in the same order the books are Czsar’s Gallic, 
Book III.; Virgil’s Aeneid, Book I.; Xenophon’s 
Cyropoedia, Book V., Homer's Iliad, Book VI; 
Souvestre, Un Philosophe sous les toits; Racine, 
Iphigénie. Grimm, Kinder and Hausmiirchen; Schiller, 





Wallenstein (first part). 
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Hotes of u Besson on the Shape of the Earth. 


BY JOSEPH H. COWHAM, F.G.S., 
Lecturer om School Method; Westminster Training College. 


MATTER, INCLUDING EXAMPLES ILLUSTRATIONS AND TEACHING 
AND TRUTHS THEY TEACH. HINTS. 


‘Fig. t. From A the fly B will be 
in fall view ; the fly C will be just 


; coming into sight, whilst D will be 
A. Objects on a curved surface. completely hid from view. 


Allow children to place the 

1. If we take a large ball and place small objects standing for flies in various 
objects upon it, these are visible to each ye - ae See poe 
other when very near, but when they are other, and thus lead the class to 
slowly removed away from each other they see that the change of view is due 


gradually disappear from view. > the enevatere of the surface of 
the ball, 


2. Similarly ships sailing over the surface of 
the ocean, when they leave the shore, 
gradually disappear from view, leaving only 
the upper portions of the masts visible, and 
these at last pass out of sight. 


Reasoning.—If the sea were & fiat surface, the 5... ‘sicy, und otk thecilideen to polat but, the difieen 
- a . 2. . , ce 
large hull would. be last seen, but this. disappears in the appearance of each ship; then ask them to explain, if 
long before the thin masts, we therefore infer that they can, what they see. If they cannot do this, refer again 


the surface of the sea is curved. to the ball and flies, until they connect the change in the 
: appearance of the ships with the curvatyre of the surface of 


the sea, 


B. Shadows cast by spheres, 


1. The shadow of a sphere is circular in shape 
when that shadow is thrown upon a screen 
held perpendicularly to the direction of the 


shadow. ~ Fig. 3. This figure shows how a spherical body may be seen 


to throw a circular shadow :— 
Kip a light at LP, and a ballat Sp. Then S represents 
the circular shadow on the screen AB. 
2. Similarly when the shadow of the-earth is 
projected on the surface of the moon it is 


seen to be circular in shape, see Fig, 4. 


round the globe to represent the 
cone of shade behind the earth, 


B is a black cardboard cylinder wrapped > 


A represents the moon partially in the 
shade. 


C shows the shape of the shadow thrown 
on the moon’s disc, 


Hence we infer :— 


Because the earth’s shadow when it 
s over the moon is circular and 
only spherical bodies in all positions 
throw round shadows, therefore THE Fig. 4. Appearance of the moon when fartially eclipsed b 
EARTH IS A SPHERE. the cuth’s Gadew. The shadow le a sowed ome, as casa ta C. 
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C. Horizon observations and inferences 
therefrom. 


1. The horizon, or limit of our view of objects 
on the earth’s surface, changes with our 
change of elevation. 


2. If the eye be at a height of five feet the hori- Fig. 5. Showing the change of horizon due to change of 
zon will be at a distance of about 24 miles. —gjeyation, 


N.B.—This holds when the observer is on an 


extensive and almost level plain. The dotted lines at A show the horizon if an observer stood 


near the ground. 
3. If the eye be raised to an elevation of four 
hundred feet the horizon will be removed to 


a distance of abdut twenty Revie tiles, The dotted lines B indicate the horizon of an observer who 


has ascended an elevation equal to the dome of St, Paul’s 
Cathedral (@ /ittle over goo ft.). 


Inference.—These results could not follow if the 
whole surface of the earth were an extended References should here be made to the experience of the 


plain (see fig. 6), and we therefore infer that children themselves in climbing hills or ascending towers, in 
the earth’s surface must be curved. order to gain a more extensive view. 


D. Experiences of survéyors and engineers. 


‘ A convincing experiment to prove the rotund- 
ity of the earth was made by Mr. Wallace in 
1870 in the Bedford Level. Three signals, 
each thirteen feet four inches above water Fig. 6. The various elevations at 1, 2, and 3 would produce no 
level, were erected at distances of three difference in the distance of the view if the surface round were 
miles apart. On looking through a telescope, °" extended and perfectly level plain. 
adjusted in such a manner that the line of 
sight touched the tops of the first and last 
poles, it was found that the middle signal 
was upwards of five feet above the line. 


Inference.—This rise was of course due to 
the convexity of the earth’s surface.’ 

( Huxley's Physiography.) 

N.B.—Engineers in making canals allow about eight 


inches per mile for the natural curvature of the earth's Fig. 7 (1) E F represents the curved surface of the earth. 
surface. 


(2) A, B, and C are three signal posts, 13ft. qin. 
high, and 3 miles apart. 


(3) mn = the 5ft. which the pole B stands above 
E. Experience of sailors. either A or C, 


1. Magellan in 1520 sailed westward round the 
south of America and across the Pacific. | taco his course round by Magellan's Straits into the calm 
Ocean to Asia and thence continued west- pacific Ocean which he named, and thence to Europe, by the 
ward back to Europe: Thus proving that the — south of Asia. 
earth was round in one direction. 
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2. Sailors in these days are continually sailing 


round the world in many other directions. 


2, Contrast the voyage of Magellan with the = of to- 
day, introducing the western route round the world, vid Liver- 
pool, San Francisco, New Zealand, Australia, the Suez Canal, 
and home. Also the journey out to New Zealand, vid Rio and 


Thus we have the most direct proof of Pt. de Gallé, and back round the Cape (Magellan’s). 


the rotundity of the earth. 





| BLACKBOARD NOTES. 
| 


We infer that the earth is round, because :— 


1. Objects appear and disappear from view just as we should 
expect them to do on a spherical surface. 


always casts a round shadow. 


3. The hofizon retires from an observer the higher he ‘ascends, 


2. The shadow of the earth is always round, and only a sphere 


This would not occur if the earth were flat, 


4. An e 
rotundity of the earth. 


riment by Mr. Wallace on Bedford level proves the 


§. Sailors have sailed round it in almost all directions, 





Query Column. 


RULES, 


1. Each correspondent is restricted to one 


question. We should be much obliged if co 


dents, who 


send questions for solution, would give (if possible) the required answer, and the source from which the 


question is obtained. 
2. No query 


can be answered unless accompanied by the real name and address of the sender, not 


necessarily for publication, but as a guarantee of good faith and for facility of reference. 


3.4 When a 
real name and a Ss on a se 
4. Correspondents are request 
5. Replies will not be sent through the post. 


te piece of 


udonym is adopted it should be written at the end.of the query, and the 


r. 


to write their queries /egidjy, and on one side of the paper only. 


6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


following issue. 


*;* All communications for this column should be addressed—' Zhe Query Editor, The Practical Teacher, 


Pilgrim Street, Ludgate Hill, London, E.C. 





General. 


1. MANAGER.—The answers to the questions set by the 
Science and Art Department are not "may ed. The questions 
for any year can be purchased for 6d. So far as we know 
there is no collected edition of the questions and answers, 


2. ASPIRANT.—We imagine you may often have to refer to 
the definitions of — words as given by the highest 
authorities. You would do well to purchase'a copy of Johnson’s 
Dictionary, you can procure one in good condition of a second- 
hand bookseller in London, For ordinary purposes Chambers’ 
English Dictionary would answer every eee. For etymolo- 

ical reference there is no rival to Skeats’ larger Etymological 

ictionary. The great. work which is now being edited b 
Dr. Murray is too unwieldy for you and at the same time is still 
incomplete. You can note it for future use, 


3. FRANK.—Capel’s ‘ Easy “~~ in Trigonometry’ is not at 
present published in book form. You can tind what you want 
in many books; you could use Aveling’s ‘Chemistry,’ and 
Roscoe's ‘Manual,’ No practical work is absolutely necessary. 
But you will see that as Chemistry, like Botany and Mineralogy 
is an experimental Sciene it cannot be satisfactorily acquired from 
books alone. We do not say ron cannot pass the examination 
you name from knowledge obtained from books alone, you 
possibly may. You could get chemicals and apparatus at 
reasonable prices from Becker's, 34, Maiden Lane, W.C, 


4. W.B.—For school drill be can use the drill manual 
published by G. Philip & Son, Fleet Street; E.C, 





5. GNOSALL.—Examinations are held when officers are 
wanted, you could see the advertisements in the papers. 
You would do well to buy Cassed/’s ‘ Guide to the Civil Service.’ 
You would find much valuable information in it. The subjects 
of examination are not numerous as you will see from the book 
named, but the competition for the places is so keen that you 
would not stand the slightest chance of being selected unless 

ou were specially prepared for the test. nmanship and 
nglish Composition are of course indispensable, you are 
weak in both. Rapidity and accuracy in accounts are also 
absolutely necessary. 


6, H.M.—Use the ‘ Commentary for Schools,’ edited by Bishop 
Ellicott, and published by Cassell and Co, You can & the 
parts you want separately. For the Book of Common Pra er 
you will find Canon Daniel's work on the Prayer Book just 
what ary want. It was intended for the use you propose to 
make of it. 


. A LANCASHIRE LAss.—You can buy Smith’s French 
Principia, Part I. You would be able to procure a key to the 
exercises and correct your work. If you could get help from a 
teacher you might use Macmillan'’s Progressive French course, 
Parts I. and II. . 


| 8. PuzzLep 3rp.—You must take the groups named; 
that is, you must take Geography and History, which happen 
to be the same for both years, and the Algebra, Geometry, and 
‘Mensuration, which are to be ve ifferent in the two 
years, as you will see by referring to the syllabus, 
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9. ——-—.— Express in trilinear co-ordinates the equation 
of a line through the point a’, 8’, y perpendicular to the line 
a+ m'} + n'y = 0, which we will call equation ... i. 


Let the equation to the line be 
la + m3 + ny =O. ... ii. 

of which we have to find /, m, and m, or rather the ratios 
m Hn 
7 and 7 

Since ii. passes through a’, /5’, y', we have 

fa’ + m{3' +ny' =0 

but since i. and iii. are at right angles to each other we have 
this condition ° 


i? + mm' + nn' — (mn' + m'n) cos A 
— (nl' +n'l) cos B — (/m' + 2m) cos C = ©...... iv. 
We can write (ii.) in this form P 


m n 
a+ Th HT YF OeeeerVe 
and by multiplying iv. by B we get 
(? -- n' cos B— m' cosC) 3 
+75 (m'— aw cose A —/ eos C) 5 


(vi.) 
again multiplying v. by #' — n’ cos A — /’ cos C we get 


+F (n'—m' cosA—? cos B) 3 = 0 


(m' — n' cos A—7' cos C) a + + (m' — n’ cos A—T cos C) B 


+ (m' —n' cos A ~— f cos C) y= 0 
subtracting vii. from vi. we find 
mn (m' — n' cosA — /' cosC)a@ — (/' — n' cos B — m’ cosC) 8 
i (n' — m' cos A —? cos B) [3 — (m' — n’ cos A — I’ cosC) y_ 
Similarly we can show 





m__(i' — n' cos B — m' cos C) y — (n' — m' cos A — I cos B) a 
i ~(n' — ml cos A—T cos B) § — (m' — n' cos A -- I cosC) y 
From ii. and iii. we have 
i(a—a')+m(R— p')+n(y-7') =0 





or (a — a’) + F(B— 8’) + Fy — ¥}) = Oe. vil 
and if we substitute in this the values just obtained for 
7 and s we get the equation required, viz. 


(a — a’) (n' — m’ cos A — / ccs B) B 
— (a— a’) (m'’ — n' cos A—/' cos C) y 
+ (3 — B’) & — x’ cos B — m' cos C)y 
— (B— {') (a! — m' cos A —/' cos B) a 
+ (y — 7’) (a — n' cos A— I cos C)a 
— (y-7') ¢ — 2’ cos B— m’ cosC) 8 
which will reduce to 
—a’ 2 (n’ — m' cos A—7 cos B) 
+a’ y(m' —n' cos A—? cos C) 

— B' y(/ —2' cos B — m' cos C) 

+ 72 a(n' — «.' cos A=? cos B) 

— y' a(m'—n' ccs A — I’ cos C) 

+7 B(/ —1n' cos B— m' cosC) =0 
which could be re-arranged in many different ways. 

10, Witt. WimaLe.—You can sit at the age of 23. The age 
makes no difference , it is not taken into consideration. You 
can enter a training college if you are accepted, and that will, of 
course, depend upon your health and general: fitness for the 


work. We should advise you to persevere, and meanwhile get 
some good advice as to your studies, and then follow it. 


11, DUNELM.—Will you tell us where your problem of the 





balls appeared. thing secms left out of it, We will retain. | 
it till you reply, 


12, L. R. W.—Find the length of the: common chord of 
the circles 


(x — ay? oa (y — 6)" =e, 
(x — bP + (y— a = eo 
(Ze Sueur’s ‘Straight Line and Circle.’) 
(1) (vw - a@P + (y— bP =e 
a — 20s + a + x — 2by'+ B= A; 
(2) (x— bP +(y-aP=e 
ae + P+ yY—-2zyt+ =e; 


(1) @ +9? —2ax—2yt+ae+Pae 
(2) 2° + y* — 2bx — aay ++ P= 2 





, Subtracting] —- 2 (¢—4)x+2(a-—d)y=0 
2(a—b)x=2(a—d)y 


'._+%= y. 
Substituting y for x] 

(1) f= 2ax + + ®? —- 2x + P= 
a —2(a+b)x=P—a'-F- 

e-a—P 

2, 
at+é x. 
=) = 


#—(a+dx= 


at - (a+ d)a + ( 


o + 20b + 
4 
os 2c? — a® + 2ab — 3? 
4 
2c* — (a — d)? 
ec SwVQ_____—_—_—_—_—_—_—— 
4 
4+) _ 4-V22-(- 
2 ‘2 


“ee hl(atds V2e - (a — dp). 


.". Co-ordinates of points of contact are:— 
H=HNn = hla t 64+ V2 - (a — dF}, 
2 =n =} [a+ 6 -V28—(a— OF} 


If the co-ordinates of two points are x, 7}, and 2X, y’, then 
length of line joining the points ' 











= V(x, — m4)" + Ga—n3 
.". (Length of common chord)* 
wis forte eer _ (a+b) mt ind io 
= = J = - 








=32 {V22 —(a — DF} 3 
= 2 {2c? — (a — 4)'} 
= 42-2 (a -5)'; 
.*. Length of common chord = V4 — 2 (a — 5). 


13. ParvaTe SruDENT.—You have not copied the question 
uite correctly ; as it stands it is not good English, and could - 
therefore ly have been set. The question has reference to 
the correction for temperature to be made in reading the baro- 
meter. As mercury expands with a rise of temperature, it is 
necessary to reduce the observations to some given temperature, 
so that different pressures may be correctly compared. The 
special temperature is OC. As y: expands ‘000181 for 
each C., if the reading at 20 C, is 755°6 mm., the 
reading as corrected for the y “Pe of the mercury is 
755°6 [1 — 20 x ‘coo1$1}, But that is not all; the rise in the 
temperature causes the brass to expand as well as the mercury. 
This expansion to a certain extent neutralizes the other. The 
total correetion for both is 755°6 [1 — 20 x ‘oo162], taking 
‘0d0019 as the co-efficient of expansion of brass. ‘Three other 
and far less important corrections remain to be made, one for 
the capillarity, one for the vapour of mercury in the tube, and 
one for the latitude in which the observation is made, 





uestion 

could 
ence to 
> baro- 
e, it is 
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14. Excise.—I am walking along the straight bank of a river 
and should like to know its width; I am told it can easily be 
ascertained with the aid merely of a watch provided I know the 
length of my pace. This is 2} feet. How am I to find the 
width of the river ? 

If this is merely a puzzle, though under such circumstances it 
ought not to have been sént except as such, we shall be glad to 
know its answer, 

If on the other side of the river there is a hill, or still better a 
cliff rising straight from the water’s edge, as we have on some 
parts of the Wye, and we remember the velocity of sound, 
viz. 1140 feet a second, we could solve the problem thus: 

Regulate your pace until the echo of your footfall exactly 
corresponds with the next step, or in the case of a very wide 
river with the next step but one, or two, or even more, 
Find by your watch how many steps you take in one or, to 
avoid fractions, more seconds, then we have this proportion to 
find the width of the river. 

(1) In the case of a narrow river, let us suppose that we 
regulate our pace (which becomes, say, 10 paces in 3 seconds) so 
that the sound of each step is echoed back at the instant of 
making the next step, we have 


1" ; sy” = 1140 ft. : double the width in ft. 
.". the width of the river is 171 feet. 

(2) In the case of a wide river let us suppose that we regulate 
our pace (which becomes, say, 19 paces in 6 seconds) so that the 
sound of each step is echoed back at the instant of making, 
say, the 7th pace, we have 

1" ; 4%" = 1140 ft, : 4 of double width in ft. 
.". the width of the river is 1,260 ft. 

In this way it would be far easier practically. to measure the 
time the sound travels from your foot to the echoing surface and 
back again, than by standing still making some sound and 
examining the second hand of ycur watch .as to how long it 
took before you heard its echo, 


15. JEAN.—The relation between the object and its image 
when refracted after direct refraction at a spherical surface is 
given by the formula 


L-Ba —~Bo} 
Sy... r 
To find the geometrical focus of a pencil of rays after direct 
refraction through the sphere proceed thus : Let g, be the distance 
of the focus from the centre after refraction at the first surface. 
Then the rays fall upon the second surface as they came from 
1. Remembering that the rays proceed from the second surface 
into dn optically rarer medium we have these two equations to 
determine the relation between / and g, yx and st, being the 
indices of refraction of the two hemispheres respectively. 


71 





If the incident beam be parallel, #.c., if : - 


= PR hed ed 
Y r 
or q = ji eS 
e-em wy 
Algebra. 

1. THREE YEARS’ SUBSCRIBER.— 

1. Express in the scale of 10 the greatest and least numbers 
that can be written with 4 digits in scale of 6; and extract square 
root of 32¢75721 in the scale of 12. 

2. (a) Divide 65502 by 45, both being in scale of 7; (4) find 
which of a series of weights of 1 lb., 2 lbs., 4 Ibs., 8 Ibs., 16 Ibs., 
&c., must be used in order to weigh 233 lbs., if only one weight 
of each kind be used; (¢) transfer the number 355°41 from the 
scale of 6 to the scale of 10, correctly to § places of decimals, 





(Lower Division.) | 


1. Greatest number in scale of 6 with 4 figures = 5,555, 
Least number = 1,000; 


10 | 5555 : | 10 | 1000 
10 pe § 10 33: 6 
10 | 20... 9 2 


me | 
I...2 


= 1,295 in scale of Io. 
32'e 7'57'21(62te 
30 


= 216 in scale of 10. 


102 | 2¢7 
204 
1042] ¢357 
£404 


1058¢ | ¢5321 
25321 
.". Square Root = 62¢¢ in scale of 12. 
2. (a) er 
4 


205 
201 
402 
2 
.". Quotient = 1306 in scale of 7. 
(4) This is the same as expressing the number 233 in the 
scale of which the radix is 2. 


2 | 233 
2| 116... 


2| 58 

2] 29 

2 | 34... 2 

2 

SE 34:2 
Soca 3 


.”. Weights = 27 Ibs., 2° lbs., 2° Ibs., 2° lbs., and 1 Ib. 
= 128 lbs., 64 lbs., 32 Ibs., 8 lbs., and 1 Ib. 


(¢) 10 | 355 
. aia: 3 


4 
143} 
*41 in scale of 6 


4 i; 
= + ra] in seale of 10 
= 


= ‘694 , 
-”. 355°41 in scale of 6 
= 143°69444 in scale of 10, 


2. R. Fisu.—Sum to # terms the series 2? + 5? + 8? + &c. 
( Colenso.) 
2? + 5° + 8? + 117 +... to # terms 
= 27 + (3 + 2) + (6 + 2)? + (9 + 2)" +... to # terms 

2 + (3 + 4.3 + 2%) + (@ + 4.6 + 2%) 
+ (9° + 4.9 + 2") +... tom terms 

+ 6 + 9 +... tom — 1 terms 
+ 9+... tom — I terms) 
3? +... tom — I terms) 
+ 12(1 + 2+ 3+... tom — I terms) 





« oo + SM te Dew s+), § 
2 


6 


Mr NeAtIo“ Dy we 


an + an (n — 1) (2% = 1) 5 6 (np = 1) 


{s 8 + 3 (20 — gn + 1) + 12 (n — 1)) 





n (8 + Gn* — om + 3 + 128 — 12) 
n (6u* + gn = 3). 
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3. MATHEMATICUS.—A and B take shares in a concern to 
the amount her of £500 ; they sell out at par, A at the 
end of 2 years, B at the end of 1 years. and each receives in 
cc _ On profit £297. How much did each embark? 

olenso. 


Let « = amount investment by A in pounds, and let y = rate 
of profit per cent. per annum in pounds ; 
Then, (1) «+32 = 297 
(2) (s00 = x) + 91500 — *) = age 


(1) a+ = 297 } 
- - 2a 
(2) —* + 4 50 203 


- - 7 = 
(2) — * + 407 50 203 


(1) an + SS = 1188 } 





Adding] 3x + qoy = 985 

4ey = 985 — 3x 
ee 
J 40 . 


(1) +2 = 297 
«+ (“= x 5) = 297 


4° 5° 
2,000% + 985.1 — 3x7 = 594,000 
— 34° + 2,985 = 594,000 
x? — 995x = — 198,000 
a* — go5r + (#§%)? = 289292 — 198,000 


we SOAS — F92000 
4 
_ 198095 
7 4 
x — Og = 4 sth 
x = + 4g8 4 og8 
.*. ¥ = 720, or 275. | 


.”. Amount invested by A = £275 
” ” ‘B= 225 


Arithmetic. 


1. REGULAR Supscriper.—The express train between 
London and Cambridge, which travels miles an hour, per- 
forms the journey in 2} hours less than the train travelling 14 
miles an hour, Find the distance. (Cafel's ‘Catch Questions.’) 


Difference in time for a mile = (yy — gy) hr. 
= 16-7 hr. 
224 


> = ghz br.; 
.”. Distance for difference of 2} hrs, = (2} + yz) miles 


= (: x =) miles 


= § miles, Ans, 


2. M. H.—If 175 men and 240 boys do in 1,330 days the 
same amount of work as 603 men and 1,005 boys in 350 days, 
compare the average daily work done by each man with that 
done by each boy. 

175 men + 240 boys ; 603 men + 1,005 boys 
tt 350 days + 1,330 days, 
it § 8 103 
-". 19 (175 men + 240 boys) 
= § (603 men + 1,005 boys), 
19 (35 men + 48 boys) = 603 men + 1,005 boys, 
665 men + 912 boys = 603 men + 1,005 boys, 
665 men — 603 men = 1,005 boys = 912 ‘oys, 
62 men = 93 boys, 
2men = 3 boys; 
s’s Man’s work § Boy's work 33.3 3 2% Ans 





3. M.H.—Find the value of 
7, of £10 


of £10 


of £10 


of £10 


of £10 


I+ 


1 + # of £10 
£10 + Hof £5 
St0 + £3 18s. 439d. 


£33 18s, 439d. Ans. 


4. Rex.—A hare is 200 of her own paces in front of a 
agen If 2 of the greyhound’s paces are equal to 3 of the 


are’s, but he only takes 3 whilst the hare takes 4, in how cae | 
of the hare’s paces will he overtake her? (Capel’s ‘ Catc 
Questions. ’) 

Greyhound takes 3 of his paces whilst hare takes 4 of 
her paces, 
Greyhound takes 3 x $ or 4 of the hare’s paces whilst the 
hare takes 4 of her paces, 

.". Greyhound gains } pace in 4 of the hare’s paces, 

Greyhound gains 1 pace in 8 of the hare’s paces, , 
.’. Greyhound will overtake the hare in (200 x 8) of the 


share’s paces, 
1,600 of the hare’s paces. Ans, 


NoTE.—The question should be the greyhound takes 3 
whilst the hare takes 4, not the reverse. 


5. J. Witkins.—If an ounce troy of standard silver, of 
which 37 in 40 parts of the whole are fine, be worth 5s. 1}d., 
and copper § guineas per cwt., what is the ratio of the value of 
fine silver to that of copper? (Colenso.) 


Value of 1 Ib, (troy) of fine silver = 5s, 14d. x $9 x 12 
Value of 1 Ib, (avoir.) of copper = mn 
= His 
= ts. ; 
1 Ib, avoirdupois weighs 7,coo grains troy, 
» troy ” 5,760 ” » 3 
.’. Value of fine silver : Value of copper 
3 839° x W988 8 Hh 
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Mensuration. 


1. FOLKESTONE.—I have a hollow cube, one side of which 
measures 44 inches ; the wood is } inch thick : find the difference 
between the cubic measurement of the wood and the measurement 
of 6 pieces of wood 4 inches square by } inch. 


Quantity of wood in box 
{[(4d x 43) + {4d x (44 - 8) 
+ {(44 — 4). (44 — H}} x 2 xg} cub. in, 
{Lea x 48) + GRAD + Cp x QO] x §} cub. in. 
= {(4g2+ 492 + 1492) x @} cub, in, 
= (4$4 x 4) cub. in. 
= 498 cub, in, 
== 32,3, cub, in, 


2 
Quantity of wood in the pieces = (4 « 4 x ‘ x 4) cub. in. 


= 32 cub, in. 
. Difference = (323% — 32) cub. in, 


= i: cub. im. Ans,’ 


ny, Seay 


Model Answers to Certificate Questions, 
Christmas, 1887. 


Male and Female Candidates. 
FIRST YEAR. 


School Management. 
( Three hours allowed for this Paper.) 


No Candidate is permitted to answer more than EIGHT 
questions. 


Female Candidates who answer satisfactorily not Jess than four 
of the questions marked with an asterisk (*), and who after- 
wards pass @ vp ond probation in Infant Schools, will have 
a special stamp added to their Certificates when issued, Such 
Candidates must not answer more than eight questions in all. 


Candidates for the special stamp for Infants must write 
** for Infants” at the heading of ‘this paper. 


N. B.—Question No. 1 (on Registers) must be answered by 
all Students who are proceeding to a school, and dy al/ Acting 
Teachers, but must not be answered, by Students who are 
remaining in the Training College for another year. 


ScHOOL REGISTERS, 


1. (2) What do you mean by the c/osing of a Class Register 
for a morning or afternoon sitting? What acts of carelessness 
or irregularity on the part of teachers and scholars should be 
guarded against on these occasions ? 


(6) What facts should be recorded in the Admission Register, 
and in what circumstances may a name be removed from it, or 
be inserted in it a second time ? 

(c) (i.) What exceptions are admitted to the general regula- 
tion that in order to receive a grant a public elementary school 
must be open at least 400 times in the year? 

(ii.) Describe a scheme of Attendance Prizes. . 

(iii.) How would you calculate the attendance for a Govern- 
ment Examination held at (1) an interval of seven months from 
the last inspection ; (2) at an interval of fifteen months ? 


(1) (a) The registers must be marked, the total attendances 
entered and checked, and the registers fxally closed before the 
minimum time constituting an attendance, either morning or 
afternoon, begins. Guard especially against the following 
acts :-— 


(i.) Omission of a child’s attendance mark, 
‘(ii.); Marking as present children who are absent, 





(iii.) Forgetting to count the total present marks, and neglect- 
ing to enter these at the foot of the register, 

(iv.) Omitting the necessary check by comparison of the 
number of scholars present with the total entered oa the 
register. 


(6) The Admission Register: should record the following 
facts :— ; 


(a) The child’s admission number, 

(b) The date of admission or re-admission. 

(c) Name in full—Christian and Surname. 

(d) The name and address of parent or guardian. 

(e) Exemption from Religious instruction claimed. 

(f) The exact date of child’s birth—day, month, yor 

(g) The last school .(if any) attended by the child. 

(hy ‘The highest standard in which it was there presented. 

(i) The successive standard in which presented in this 
school. - 

(j) Date of leaving. 


No child's name should be removed from the register on 
account of absence, except in case of death, unless the managers 
have ascertained that the child has left the school or neigh- 
bourhood. 

If the child has been absent from school and reported left, 
and again seeks admission after the closing of the school year. 


(c) (i.) If the ‘school has been employed for the pu of 
taking the poll at a Parliamentary election, and also if a new 
school has not been open for the entire year ; or if a school has 
been closed during the year on account of an epidemic or other 
unavoidable cause. 


(ii.) Prizes may be awarded for regular attendance and also 
fer punctuality ; and in order to distinguish the two forms of 
attendance the registers are marked twice at each meeting of 
the school. The early mark is generally made in red ink. The 
following system of rewards for stimulating regular attendance 
may be adopted :— 


(a) Weekly Attendance,—Award on each Monday a badge 
to be worn by a boy in the class where the attendance has been 
most regular, as shown by the registers. 

The’ boy selected to wear the badge should be the most 
punctual as well as regular boy in the class. 


Quarterly Attendance.—Prepare a distinctive badge for the 
class obtaining the highest mark for regularity during the 
quarter, and allow the badge to remain until the next quarter's 
return, when it would be again competed for, 

If any boy stands out prominently for both punctuality and 
regularity, make*him a separate award, 


Yearly Attendance.—F llow the same plan, making the prize 
more attractive. 

Besides these formal distinctions, the teacher might t 
ve to the class obtaining rewards, such as ‘Early 
eaving School” and ‘ Positions of Trust.” 


(iii.) (1) The attendances would be reckoned for the entire 
twelve months preceding the Inspection, and /y only of this 
total taken for a basis of calculation for purposes of Grant. 


(2) Similarly with the fifteen months interval, only tue pre- 
ceding year’s attendance would be reckoned, ahd }§$ taken as 
the basis of Grant. 


2. What is the difference between memory and recollection ? 
How can the memory be strengthened ? hat are the special 
subjects in connection with which it is desirable to cause words 
and sentences to be committed to memory ? 


(2) (a2) Memory, as usually understood, inc/udes that phase of 
it named Recollection, There is, however, a distinction drawn 
between Passive Memory, in which images recur at the sugges- 
tion of some present object, without any direct effort on the 
part of an individual, and Active Memory, inewhich a 
sets himself to recall some absent image, or fact, or truth. In 
this latter effort the willis more or less manifest. All fruitless 
suggestions are-cast aside, and new clues or associations 

lowed until the desired result is retained. This form of 
recovery, which involves an effort of will, and which indicates 
a defect of memory, is called Recollection. 


(4) Memory can be strengthened by an habitual obedience to 
the laws of association (contiguity, similarity and ep! 
during the period of acquisition, and further by repetition a 
concentration of mind so that impressions when made may be 
durable, readily recoverable, and aveurate. 
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(c) The study of grammar is mainly a comparison of words 
and sentences. The rules and definitions when once formulated 
should be ted in the same words, Arithmetic, so far as its 
rules and tables are concerned, is an exercise in committing 
words and sentences to memory. In Geography many of the 
statements must be learned by heart. The dates of History and 
the generalizations of science should be committed to memory. 
Some very useful every day _— should be easily available, 
¢g., Latitude of London, Thirty days hath November, &c. 
The Lord’s Prayer and the Commandments, 


3. Describe Locke’s or Mulhaiiser’s method of teaching 
writing. 


(3) Locke’s method of teaching writing was to begin with 
entire word copies, and by frequent imitation of the copy, 
assisted by abundant tracing, the pupil was enabled, in time, 
to make regular and legible letter forms. This is termed the 
Analytic Method, in contradistinction to the Synthetic Method 
adopted by Mulhaiiser, which required the pupil to begin with 
the simplest elements of our script characters, and gradually to 
connect these into entire letter and word forms. 

Locke ~~ with directions for holding the pen.. He then 
requires a large hand copy to~be traced in red ink, and 
frequently gone over with black ink. He advises the pupil 
gradually to acquire small hand writing, ‘for everyone,’ he 
says, ‘comes by degrees to write a less hand than he at first 
was taught, but never a bigger.’- He also places great 
importance upon the posture of the writer, and upon the right 
position of the paper, 


*4. What help in teaching the, elements of otk hy to 
Standard I. can be obtained from what are called Kinder- 
garten methods of teaching? 


1. Modelling in sand or clay may be made of great service in 
obtaining elementary notions of geography. If'a small tray 
coloured blue, or covered with blue material, be made to stand 
for oceans, seas, &c., the sand may be shaped upon it to repre- 
sent continents, countries, islands, &c. 

2. Stick-laying may be used to obtain frst notions of a plan. 
The sticks should be made to indicate the shape of the room, 
the school and playground; then advance to the plan of the 
neighbourhood so far as it is well known to the children. 
Direction, and relative position, together with notions of 
distance and size, may be taught in this way. 

3. Thread-laying with coloured wool would be helpful in 
representing similar simple notions of geography. The colours 
may be made to indicate different geographies! phenomena, 
with very pleasing effect, 

4. Kindergarten games may be used to represent in position 
and relative size the planets of the solar system. Again, if 
groups of children be made to march round a central figure 
they may be led to represent the positions occupied by our 
earth at different seasons, 


§. Distinguish between ‘ articulation,’ ‘ emphasis,’ and ‘ _ 
nunciation.” What methods should you adopt with a Reading 
class to ensure that these shall be respectively ‘clear,’ ‘just,’ 
and ‘ correct ?’ 


Articulation is the power to use the organs of speech so that 
the right sound shall be given to each part of every word. 
Young children have not perfect command of these organs, and 
the teacher should help them by calling attention to the position 
of lips, tongue, and teeth when he or they are sounding Ietters 
and words. In this way, by abundant practice and careful 
imitation, the articulation of children may be made clear. 

Emphasis is the prominence which we give to certain words 
or phrases in a sentence, in order to convey the meaning of 
what we read. In order to secure just emphasis, it will be 
necessary that children shall have mastered the mechanical 
difficulties of reading, and so be able to look a considerable 
distance ahead of the words actually being read, and further, 
be able to gather the meaning of the entire phrases and sentences 
of which the words they are reading form a part. ‘Then, and 
only then, will their emphasis be just. ‘This will involve much 
practice in reading, accompanied by an excellent pattern from 
the teacher and frequent explanation, together with bright 
intelligence on the part of the pupil. 

Pronunciation is closely allied to articulation, If the separate 
sounds making up the entire word be correct as well as clear, a 
good pronunciation necessarily results. Faults of pronunciation 
are common, and must be detected by the teacher and corrected 
by frequent imitation of his pattern. 





*6. What is meant by the faculty of observation? Why 
should it be exercised, and how may it best be trained and 


strengthened in young children? 


Perception is the act of ising an external object, or an 
internal state through the ium of some one or morte of the 
sense or, This act of intellect is sometimes termed odser- 
vation. e term observation is however frequently used in a 
more limited and exact sense, as when there is a directed sense 
investigation so as to find out the less obvious qualities which 
an "object possesses. This form of ption is manifested 
when we take up a specimen of granite and endeavour to dis- 
tinguish the mirierals of quarts, felspar and mica respectively, 
or better still when a pupil is closely following the developments 
of a chemical experiment. -In both these examples the faculty 
of intellect exercised is termed odservation. 

This faculty should be exercised because it is only by exercise 
that it can be develo At first it enables us to recognise a 
few of the most striking qualities which objects present to our 
senses ; by exercise and training, however, we are able to grasp 
the entire complex grouping of qualities which most natural 
objects possess. Thus exercise is followed by growth. 

This growth, or, as it is often called, strengthening of the 
faculty of observation, follows certain well discerned laws. 

I. There must be interest awakened either by reason of the 
attractions in the object itself, or on account of some end which 
the observer has in view. 

2. There must be a carefui arrangement of exercises so that 
the child shall progress from the recognition of simple to more 
complex forms. 

3. There must be sufficient variety of form to maintain 
interest ; at the same time there must not be such constant 
change that impressions do not recur with sufficient frequency to 
secure permanent results. 

4. The final stage is reached when the habit of concentrated 
attention is formed so that whenever an object is presented for 
inspection the whole of the acquired force of observation is 
available for further investigations, 


*8, Name some special difficulties which teachers have to 
encounter under the heads of ‘ Disposition,’ ‘ Will,’ and 
‘ Habits,’ and show how these may be most successfully over- 
come, 


Disposition.—Every movement of both body and mind tends, 
by frequent performance, to grow easy. There is a disposition 
remaining to act upon the slightest stimulus or suggestion in 
certain directions, 

When, therefore, a child has been ill-trained under poor and 
neglected conditions, there is a tendency to revolt against many 
of the restraints of a well-ordered school. 

Instant obedience, power of continued attention, and diligence 
may be states of mind foreign to the entire course of the child’s 
early training. These are, howeyer, amongst the essential 
conditions all success in school lite and work. The teacher 
will act wisely who does not make too heavy a demand upon 
any of these powers as a first effort. He will gradually 
accustom the youthful learner to each and all of these condi- 
tions, and by carefully abstaining from placing the child under 
circumstances of probable failure, he will create a tendency to 
obedience, attention, and work. Afterwards he may increase 
his demand, and especially if he places his charge under the 
influence of other children -who manifest the power which he 
desires to induce. In this way he may soon hope to improve 
the disposition uf the new comer in the direction of these threc 
most important conditions of child life and character. 

Havit is the result of long continued action in a given 
direction, until such actions have assumed an automatic or 
mechanical character. ‘The displacement of bad habits and the 
establishment of good habits follow precisely the same kind of 
operations as those detdiled above under the heading of * dis- 
position,’ and nee] not be repeated. 

till is manifest when we act for some definite end, The 
end the child has in view is to obtain something that will yield 
pleasure, or to avoid something that might produce fain, or it 
may be prompted to act by forces which are tutuitive. Thus 
we sce that will is largely under the influence of Feeling. - 
IU-trained children are not accustomed to control their feelings, 
and thus we frequently find them manifesting outbursts of 
temper, obstinacy, selfishness, &c. In all these cases it is 
imperative upon the teacher to see that these manifestations do 
not securé the end the child has in view. An outburst of 
temper, for example, should be met first with calmness on the 
part of the teacher, then the child should be set aside until the 
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feeling subsides, Afterwards the child may be shown the 
unreasonableness of his conduct, and an understanding made 
that similar actions must not be repeated. If the culprit be not 
amenable to this line of treatment, an imposition of some kind 
may lead him to hesitate before indulging again in a similar 
outburst for fear of the probable consequences. 


9. Write notes of a lesson on one of these subjects :— 


(1) Her Majesty's Jubilee. 
(*2) The Grasshopper and Cricket. 


(3) The declension of the First personal pronoun, singular 
and plural. 


Notes OF A LEssON ON THE QUEEN’S JUBILEE. 

(1) A retrospect : 

(a) An account of the Accession in 1837—fifty years ago. 
Thus connect the Jubilee with the fifty years’ reign of Queen 
Victoria. 

(4) Draw especial attention to the desire on the part of the 
youthful Queen to use her influence for the moral and temporal 
advancement of her people. 

(2) Detail the growth of her influence : 

(a) Her family and their connections with the chief reigning 
houses in Europe. 

(4) Refer to the development of our Colonies especially : 

(c) The consolidation of our Indian Empire. 

(d) bagi wa in population, wealth and influence of 
Australia Canada. 

(¢) The continued and increasing respect of her people, 
arising out of a well ordered and noble life. 

(3) Review the changes in the condition of the people. 

(a) The remarkable development of our manufacturing 
centres, 

(4) ‘The improvement in the state of the working classes: (1) 
in their homes; (2) in their work; (3) in their education. 

(c) The enfranchisement of the people. 

(4) The remarkable display of good will, as shown by :— 

(a) The gathering around the Queen of foreign monarchs. 

(6) The great pageant on the Jubilee day. 

(c) The vast sums of money set aside for the good of the 
people. 

(5) Encourage to thankfulness for the happy conditions under 
which our lives have been cast. 


10. How can an ap 
division of fractions ? 
proportion ? 


For an example of division of fractions take 4 + }. 
1. Simple Examples 
(a) Take 4 for dividend. 
(4)4 + 4 1 Quotient. 
(94+2=2 ,, 
(4+ 4 » 


APPEAL TO THE EYE, 


| | | | = Dividend 
1st Divisor | | | | == 1 Quotient 
2nd Divisor | | = 2 Quotient 
3rd Divisor | = 4 Quotient 
2. Inference: In this way show that whenever we diminish 
a divisor we increase the quotient in the same ratio. 


al be made to the eye in teaching 
hy should fractions be taught before 








Appeal to the eye 




















3. Division of § by 3. 

(a) Draw the rectangular figure ABCD. 

(6) Divide the figure into two halves by the dotted line 

(c) Divide the half ABFE into three equal parts by lines 
LM and HN. 

(2) AHKE will represent one third of the half of the whole 
figure, 7.¢., one sixth of the whole. 

4. Reasoning based upon previous results. 

By dividing by 3, we have divided by a number four times 
greater than the given divisor, and thus by applying inference 
2 it is necessary that we increase the quotient in the same ratio, 
i.e, we must multiply it by four, The quotient will then = 
ALMD, i.¢., ¢ or § of the entire figure. Now ¢ = (} x $) and 
this represents the dividend multiplied by the inverted divisor. 

Ratios are expressed in the form of a fraction, thus, as 3 : 4 
:: 6: 8 may be expressed in the following way } = t- Before 
therefore, a ratio can be completely apprehended when 
expressed, a knowledge of fractions is necessary. Again, the 
working out of many proportion sums 1s much simplified when 
cast in the form of a fraction. 


*12. How far do you consider the common abacus or ball- 
frame deficient as an instrument for teaching arithmetic? By 
what other mechanical aids may addition and subtraction be 
more readily taught to young children ? 


(12) The abacus continues too long the practice of counting 
by ones. Where it is used exclusively, the children pass very 
slowly to the consideration of number in the abstract. In this 
case the use of the ball frame is as faulty as the practice of 
counting by means of —— Progress is very slow in either 
addition or subtraction, so long as the child does not advance 
beyond “the process of counting by ones, be the appliance 
abacus, fingers, or strokes. 

For more material progress, children should be led, as soon as 

ible, to the conception of number in the abstract. ‘Take, 
or example, the number 4. To the child who only uses the 
abacus it stands in his view thus- - - -_ If, however, the 
rouping be varied, so that the group of four be represented by 
our sticks tied together, four peas in a bag, four children in a 
desk, &c., the child soon isolates the number 4 from association 
with any concrete examples. This becomes of great service 
when processes of carrying in addition and of equal adding or 
of decomposition in subtraction are done. I should, therefore, 
advise strongly the use of a variety of material—bundles of 
sticks, bags of peas, rows of children, &c., for representing in 
the concrete the operations of both addition and subtraction. 


13. What pusperse—-aeeae and practical—are served by 
teaching Drawing in schools? Describe a course of drawing 
exercises suited either :— 


*(a) For an infant school, or 

(6) For a school of older children. 

Advantages of Drawing in Elementary Schools. 

(1) Most of the children in our schools will, in after life, have 
to earn their living by some kind of handicraft, and not a few 
must begin to do so at an early age. 

(2) In the pursuit of almost every mechanical calling Drawing 
provides a means of expressing form much better than can be 
done by the mere use of words. 

(3) Whilst the above — be termed 
the following are more strictly educational. 

(a) To train the eye to the accurate perception of form, size, 
and proportion, and to exactness in the measurement of distances 
and angles. 

(6) Zo train the hand to freedom and rapidity of execution, 
and to readiness of expression. 

(c) The concentration of attention is necessary for exact and 
accurate observation, and memory is trained and occupied in 
retaining and reproducing absent forms. 

(d) Lastly, drawing tends to cultivate taste and refinement by 
the study and the recollection of beautiful forms. 

The course of Drawing Exercises suited for a school of older 


children would be the one prescribed in the Code, for details of 
which see Code, 


ctical advantages, 


14. To what practical purposes should yon gat (1) a School 


Library, (2) a School Museum ; and what kind of books, and 
what class of specimens should you include in the Library or 
Museum? Answer only (1) or (2), #ot both, 

Why necessary. 
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Scuoor LipRARIEs. 

(1) Children are now, almost universally taught to read. 
Hence they should have ready access to a carefully selected 
set of books, so that the power they -have acquired may be 
developed and directed. 

(2) Books are not provided (in a great many cases) by the 
parents in the houses of the children. 

(3) If os by others the child will be left to cheap, 
attractive and frequently injurious literature of its own selection. 

(4) A good selection of books well read, may be expected to 
secure the following amongst other ends. 

(a) Practice followed by facility in reading and taste for 
reading. 

(6) The acquisition of knowledge beyond that brought 
within the range of the child’s experience. This will 
result in a large and varied information. 

(c) As an intellectual effort the power of imagination is 
especially exercised. The judgment and reasoning 
power find em wera in estimating the value of the 

i 


material supp! by Yeading, whilst memory finds 
abundant exercise in storing the various intellectual 
results, 


(¢) A recreation and an enjoyment which will tend to 
elevate the character and life and at the same time 
restrain from forms of recreation less valuable. 


Caution.—Do not allow too great facilities for changing, as 


access to too many books often results in none being carefully | 


read, 

Selection.—({1) Books of travel and adventure. 

(2) A few healthy tales; need not be distinctly religious in 
tone, 

(2) History, as embodied in the biographies of notable men. 

(4) Natural history and popular science. 

N.B.—If a number of schools (as in the London School Board) 
will join, and allow the libraries to circulate, a wide-selection is 
placed within the reach of each school. 

Subsidiary advantages to School.—Besides the advantages of 
giving practice in reading and developing the general intelligence 
of the school, — : 

A library carefully kept may afford lessons in : 

(i.) Cleanliness and order, Books must be kept clean and 
arranged in proper order in the cabinet. 

(ii.) Classification. ‘The catalogue and arrangement of books 
in the library would be valuable. 

(iii.) unctuality. Must be returned at the time stated. 


Male Candidates. 
FIRST YEAR, 


Composition. 
( Three hours allowed for this Paper.) 


N.B.—No candidate may omit the exercise in composition or 
in re rsing. 
N.B.— This exercise must not extend beyond the page, but 
it may occupy all the blank space available. 
Write a brief essay on one of the following subjects : 
1. Milton as a poet. 
2. Fame is the spur that the clear spirit doth raise 
(That last infirmity of noble minds) 
To scorn delights, and live laborious days. 
3. Any one of the great pageants of the Jubilee Year. 


(1) John Milton is probably, next to Shakespeare, the poet 
whale’ works have bien ae — read 5 ar studied by 
modern Englishmen, and who therefore has had the most 
permanent influence on the literary character of the last two 
centuries. It is noticeable of Milton that in his youth he was 
intended by his father for a life devoted to literature; and 
his education was perhaps the most thorough preparation for 
such a life that oud be devised. He remained at St. Paul’s 
School till the age of 16, when he proceeded to Cambridge and 
continued to study there till 1632, when he took his M.A. 
degree at the age of 24. Returning then to his, father’s home 
in Buckinghamshire he devoted the next five years to the 
accumulation of those vast stores of knowledge which made 
him probably the most learned man of his age. 

This long period of study,—study of the most searching and 
profound character, as well as broad and varied—made its 
mark upon his poetry. But in this respect his personal character 








had no less influence than the extent of his learning and the 
thoroughness of his preparation. He said himself ‘He who 
would not be frustrate of his hope to write well hereafter of 
laudable things, ought himself to be a true poem.’ He was a 
Puritan by training and conviction, but his life and his poems 
show that while his conscience was keenly sensitive, and the 
law of God was his unfailing guide, he was not, as were 
many of the Puritans of his age, narrowly austere. His earliest 

blished ms were religious, being renderings in verse, 

nglish and Latin, of some of the Psalms. In the five or six 
years after he left Cambridge, Milton wrote ‘L’Allegro’ and 
* Il Penseroso,’ two companion , in praise of a life of 
cheerfulness and a life of thoughtfulness. ‘Then he composed 
two masques, ‘Arcades’ and ‘ Comus,’ the latter especially / 
having a twofold purpose—to afford innocent amusement of a 
dramatic character, and at the same time to inculcate lofty 
moral principles. ‘ Lycidas’ was written as a pastoral monody 
in memory of his college friend, Edward King, who had been 
lost in a e from Chester to Ireland. It is marked by all 
that wealth of allusion which resulted from Milton’s great 
erudition, and which makes the study of his ry a serious, 
om instructive, task. After producing this work, Milton 
travelled on the Continent, and particularly in Italy. In 1652 
he became blind ; primarily, no doubt, through the closeness of 
his early studies, but immediately through his devotion to the 
cause of defending truth and liberty with his pen. His test 
work, ‘ Paradise Lost,’ was written some years after he became 
blind, Itis in epic form, and in blank verse. Its chief characteristics 
are the severity of its diction, the abundant classical jons, 
the frequent occurrence of grammatical inversion and other 
features of a style pervaded with the classical spirit, weighty 
and involved periods, and above all, loftiness of thought. and 
aim. Similar in style was the later poem, ‘ Paradise Regained,’ 
which however met with less success, and is commonly regarded 
as an inferior work—the usual fate of sequels, 


It has been remarked that Milton’s power of imagination was 
not strong enough to enable him to identify himself with the 
world he created. In his earlier poems he arranges and controls, 
as from a distance, the world of nature ; in his later he does the 
same with the spirit worlds of Heaven and Hell ; but he lacks 
that lively human sympathy which irradiates the poetic creations 
of Shakespeare. His last great poem was Samson Agonistes, 
in which he imitated the form of the Greek Drama. HisSonnets 
should not be forgotten; for they are among the finest in our 
language. Wordsworth, in his Sonnet on the ‘ Sonnet,’ says of 
Milton,—‘ In his hands 


The thing became a se whence he blew 
Soul animating strains—alas too few.’ 


The most striking are those on his Twenty-third Year, on 
his Blindness, and on the Massacre in Piedmont. 


1. Parse the words in italics in the following passage :— 


But the fair guerdon when we hope to find, 

And /¢Aink to burst out into sudden blaze, 

Comes the blind fury with the abhorred shears, 

And slits the ¢hin-spun life. ‘ But not the praise,’ 

Pheebus replied, and touched my trembling ears : 

Fame is no plant that grows on mortal soil, 

Nor in the glistering foil, 

Set off to the world, nor in broad rumour es : 

But /ives and spreads aloft by those pure eyes, 

And perfect witness of all-judging Jove : 

As he pronounces /astly on each died, 

Of so much fame in heaven expect thy meed. 

guerdon—noun, common, 3rd pers., sing. numb., neut. 
gend., objective case, governed by trans. verb ‘ find.’ 

think—verb, irreg. trans., indic, mood, pres, tehse, Ist pers., 
plur. numb., agreeing with its subject ‘ we.’ (Parts, 
think, thought, thought.) 

comes—verb, irreg. intrans,, indic. mood, pres. tense, 3rd 
pers., sing. numb., agreeing with its subject ‘fury.’ 
(Parts, come, came, come.) 

thin-spun — adjective, compound verbal, descriptive, 
attributive to ‘ life,’ positive degree. 

But—conjunction, disjunctive or adversative, connecting 
contracted clause ‘not the praise ’ to previous clause. 

praise—noun, abstract, sing. numb., neut. gend., objective 
case, governed by ‘ slits’ understood. 

negative of q: attributive to 


on—adijective, indefinite, 
‘ plant.’ 











the 

who 

r of 

as a 

ems 

| the 

vere 

liest 

erse, 
r six 

and 
fe of 
osed 
jally / 
of a 

lofty 
nody 

been 
ry all 
great 
lous, 
ilton 

1652 
ess of 
> the 
atest 
came 
ristics 
sions, 
other 
sighty 
Poa 
ined,’ 
arded 


n was 
h the 
ntrols, 
es the 
: lacks 
ations 
nistes, 
onnets 
in our 
ays of 


» neut, 
find.’ 


(darts, 


nse, 3rd 
. ‘fury.’ 


sriptive, 
necting 
s clause. 
bjective 


utive to 


January, 1888.] 


THE PRACTICAL TEACHER. git 





‘ that—pronoun, relative, 3rd pers., sing. numb., neut. 
gend., agreeing with antecedent ‘ plant,’ nominative 
case, subject to ‘ grows,’ 

set—participle, passive, used attributively to ‘ foil.’ 

lies—verb, irreg. intrans., indic. md., pres, tense, 3rd pers., 
sing. numb., agreeing with subject ‘fame,’ (Parts, 
lie, lay, lain.) 

lives—verb, reg. intrans., Indic. md., pres. tense, grd _ 
sing. numb., agreeing with subject ‘fame,’ (Parts, 
live, lived, lived.) 

witness—noun, common, sing. num., neut. gend., ebjective 
case, governed by prep. ‘ by,’ or a similar preposition 
understood, 3 

As—conjunction, adverbial, introducing clause indicating 
time. 

lastly—adverb of time, modifying ‘ pronounces.’ 

so—adverb of degree, modifying * much.’ 

expect—verb, regular trans., imperative md., pres. tense, 
2nd pers., sing. numb., agreeing with subject ‘thou’ 
understood. 

thy—pronoun, personal, 2nd person, sing. numb., com. 
gend., possessive case, attributive to ‘ meed.’ 


2. Break up the following passages into their component 
sentences, pointing out the nature of each sentence, and (if a 
subordinate sentence) the sentence which it modifies. 


a. Such Personages, I think, would please no Body, but the 
Painter, that made them, 

b, Weep no more, 

For Lycidas, your sorrow, is not dead, 
Sunk though he be beneath the watery floor. 

¢c. Certainly, if a man weigh it rightly, he that doth so, is 
rather Liberall of an other Mans, then of his Owne. 

a. (1) Such Personages would please no Body, but the 
Painter. Subordinate noun clause, forming object of 2. 

(2) I think. Principal clause, used parenthetically, the most 
important clause being the grammatically subordinate onc. 
No, I. 

(3) That made them, Subordinate adjective clause, attribu- 
tive to ‘ Painter’ in No, 1. 

6. (1) Weep no more, Principal clause. 

(2) For Lycidas, your sorrow, is not dead. Subordinate 
clause, adverbial, denoting reason, modifying predicate of No. 1. 

(3) Sunk though he be beneath the watery floor. Subordi- 
— clause, adverbial, denoting concession, modifying predicate 
of No. 2. 

¢. (1) If a man weigh it rightly. Subordinate clause, adver- 
bial of condition, modifying predicate of No. 2. 

(2) Certainly he is rather Liberall of an other Mans. Princi- 
pal clause, 

(3) That doth ¢o, Subordinate clause, adjective, attributive 
to subject of No. 2. 

(4) bagel is Liberall] of his Owne. Subordinate clause, 


adverbial of manner by comparison, contracted in subject and 
ptedicate, 


3. Analyse fully the passage, ‘ Likewise Glorious Gifts and 
Foundations are like Sacrifices without Salt; and but the 
Painted Sepulchres of Almes, which soon will putrifie, and 
cortupt inwardly.’ 


a, Likewise Glorious Gifts and Foundations are like Sacrifices 
without Salt. Principal clause, co-ordinate with 4. 

6, And [they are] but the Painte! Sepulchres of Almes. 
Principal clause, co-ordinate with a, Contracted in subject. 

¢. Which soon will putrifie. Subordinate clause. Adjective, 
attributive to ‘ Almes.’ 

d. And [which will] decay inwardly. Subordinate clause. 
Adjective, attributive to ‘ Almes.’ 

a, Likewise extension of predicate, adverbial 

of manner, 
enlargement of subject, adjective, 

attributive to Gifts. 
Gifts and Foundations subject, compound. 


are d : copula of predicate vei b, 
py te an with- } complement of predic: te, 
and connective, copulatives 


Glorious 





subject understood. 
copula or predicate verb under- 
st 


b. at 
are 
but extension of predicate, adverbial 

of degree. 


}complement of predicate, 


the Painted Sepulchres 
of Almes 
¢. which subject. 
soon extension of predicate, adverbial 
of time. 
will putrifie predicate. 
and connective, copulative, 
d. [which] subject understood, 
will] corrupt predicate, 
inwardly extension of predicate, adverbial 
of place. 


4. Derive the following :—descent, promontory, sanguine, 
contagion, estivation, versatile, astrology, discourse. 


Descent, from Latin de, down; scando, 1 climb; descendo, I 
come or go down; descensus, the act of going down, 

Promontory, from Latin pro, forward, and mons, montis, a 
mountain; sromontorium, a mountain jutting forward, a head- 
land. 

Sanguine, from Latin sanguis, sanguinis, blood ; sanguineus, 
abounding in blood, hence of warm earnest nature, hopeful. 

Contagion, from Latin con, with, idea of completeness ; ¢angu, 
I touch ; contingo, 1 touch closely ; contagio, a touching, hence 
communication of disease by touch. 

Estivation, from Latin estas, summer ; @stivus, belonging to 
summer ; e@stivatio, the act of passing the summer ; a place of 
estivation is a summer-house. 

Versatile, from Latin verto, I turn; verso, I turn about often, 
frequentative form ; versatilis, changeable. 

Astrology, from Greek aorpoy, a star; Aovyoc, a discourse or 
knowledge ; knowledge of the stars, a pseudo-science which has 
been superseded by the physical science of astronomy. 

Discourse, from Latin dis, apart, and curro, I run; discurro, 
I run about ; discursus, French discours, # running about, run- 
ning over a subject in speech, 


5. Point out and give the force of the suffixes and affixes in 
the following words :—Melodious, weanling, surmise, hapless, 
uncouth, dialogue, dis-commodities, rhetorician, dampnesse, 
cabinet. 


Suffixes and affixes mean the same. As some of the words 
have no suffixes or affixes there is probably a mistake for 
prefixes. 

Melodious : affix ous, meaning full of. 

reer ‘ affix ding, diminutive ; weanding means a little one 
just weaned. 

Surmise; prefix sur, French form of Latin safer, upon or 
about ; surmise means to put forth as a charge upon some one, 
like the word suspect, 

Hapless: affix less, without; hapless means without fortune, 
unfortunate. 

Uncouth : prefix un, not, English : sncouth means not learned, 
hence rude. 

Dialogue: prefix dia, through, or between, Greek ; dialogue 
means a speech or conversation between two or more persons. 

Discommodities : prefix dis, with negative meaning: second 

refix, com, with afhx, ities, plural form of ity implying state of 

ing or circumstance, Discommodities means disadvantages, 
or inconveniences, 

Rhetorician : affix ian, meaning one who is practised in. 
Rhetorician means one versed in rhetoric, the art of the 
orator, 

Dampishnesse, affix ish, meaning rather, second affix nesse old 
form of ness, meaning state of being, hence dempishnesse 
means state of béing rather damp, Both ish and ness are 
English terminations. 

abinet, affix et, French diminutive ; cadined means a small 
enclosed place or apartment, 


6. W.ite notes on three of the following passages ¢ 

a, Wlere Deva spreads her wizard stream. 

6, ‘The blind fury with the abhorred shears, 

¢> But now my Oat proceeds. 

d, The pilot of the Galilee in! ke. 

é Tell ray ere there never a Flout or Drie Blow given, 
Ilvea tation ina Pire‘oile, _ 
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(a2) Deva is the Latin name for the Dee. It stretches out 
into a broad estuary over extensive sand-banks, Her wisard 
stream refers to the superstitious reverence in which the Dee 
was held as the boundary between England and Wales. The 
name Deva is supposed to mean divine. 

(6) It was really one of the three Fates, namely Atropos, 
who, according to the ancient mytho came with her shears 
and cut the thread of life. The word d/ind is used to imply 
that no distinction is made, as we speak of blind chance, or the 
blindness. of justice. 

(c) The oaten pipe was the rude musical instrument of the 
shepherds, and hence it became the symbol of pastoral poetry. 
* My oat’ means my pastoral strain. 

(d) ‘ The pilot of the Galilean lake’ is St. Peter to whom the 
keys of Heaven were delivered. It has been objected that 
the introduction of St. Peter amongst the fables of mythology 
is rather incongruous, but the Triton, Camus, or the river Cam, 
and Peter are introduced as representing the various interests 
concerned at the loss of Lycidas. 

(e) A flout means a taunt or sneer. Drie Blow is used in the 
same sense ; it appears to mean an-injury inflicted by words, 
not by violence. . 

(/) A plantation means a colony, a settlement. Pure soile 
means a place not hitherto occupied. Lord Bacon prefers that 
colonies should be made in hitherto unsettled places, so that a 
process of displanting or extirpating former inhabitants may not 
take place. 





7. Explain, as to a class, the grammatical terms, enlarge- 
ment of the subject, extension of place, irregular verb, compara- 
tive degree, noun in apposition—giving two illustrations at least 
of each. 


Enlargement of the Subject. The subject of a sentence may 
consist of a single word; thus, iné is. black. Any word or 
words added to the word ink, to limit its application, form an 
enlargement of the subjective; thus, some ink is red. Some 
ink, containing gum, will give off copies, Here there are two 
enlargements of the subject ink. 

Extension of Place. ‘The predicate of a sentence may be 
modified by an adverb or by some expression equal to an 
adverb, ‘The word or phrase which modifies the predicate is 
called an extension of the predicate. If the extension modifies 
the predicate by stating the place where the action of the verb 
occurs, it is called an extension of place. ¢.g., Henry called 
here, Henry ran away from home. 

Irregular Verb, Vf the past tense of a verb is formed by 
adding ed or d to the present tense, the verb is said to be 
regular. If the past tense is formed in any other way the verb 
is said to be irregular. Seem is a regular verb. See is an 
irregular verb, its past tense being saw. Verbs may be 
irregular in different degrees, for instance, s/eep, with the past 
tense s/cpt, only deviates slightly from the regular form, but 
go has the past tense went derived from an entirely different 
root, 

Comparative “4 °~ An adjective may simply attribute to a 
certain person or thing, the possession of a certain quality. It 
is then used in its simple form called the positive degree, as a 
great city. If we wished to attribute more of a certain quality 
to one person or thing than another, we modify the form of the 
adjective, and put it in what is called the —— degree ; 
thus, London is a greater city than Paris, e usual way of 
forming the comparative degree is by adding er or r to the posi- 
tive, as bright, brighter ; rife, riper. With words of two or more 
syllables we generally use the adverb more to make the com- 
parative as deantiful, more beautiful. 

Noun in Apposition. When one noun is added to another to 
explain its application, each of them standing for the same 
person or thing, each is said to be in pm na to the other. 

Thus Vesuvius, a volcano, has recently threatened an eruption. 

ohn, the postman, has met with an accident. When nouns are 
in apposition they are in the same case. 


8. Prepare the outline of a first lesson on the Moods of the 
Verb to an upper class. 


(t) Introduce the lesson by asking questions on the function 
of the verb, also examples 
Take one : 
here? 

(2) Educe that we can use the verb to 


verbs used in simple senterices. 
The boy gomes to school, What does the verb do 
It represents an action, it also makes an assertion. 


t.an action 





(3) Show that this isa difference not in the meaning ef the 
vat, but in the manner of using it. Draw from the class more 
examples of verbs used in various ways. 

(4) Another word for manner is mood, and the difference in 
the manner of using a verb is called a difference of mood, 

(5) The commonest way of using a verb in a sentence is to 
ie | an assertion: we then say the verb is in the indicative 
mood. Wevranamile. They wa/é fast. 

(6) Another form is that — in the sentence,—Zook 
at me. This is a command, and here the verb is said to be in 
the imperative mood. 

(7) I may use the verb to express doubt or uncertainty. Unless 
I dear from you. Notice that this is not used in a principal sen- 
tence, or does not make an i ndent sentence. It is sub- 
joined to some statement. This is an example of the subjunc- 
tive mood. 

(8) We may use the verb simply to name the action it denotes, 
as to fly. The word éo usually precedes the verb in this mode 
of using it. The verb is said to be in the infinitive mood. 

(9) Recapitulate and show that verbs have thus four moods, 
indicative, tmperative, subjunctive and infinitive. 

The derivation of these terms, and the illustration of differ- 
ent modifications of the moods should be the subjects of other 
lessons. 


Male Candidates. 
SECOND YEAR. 


Grammar and Composition. 
( Three hours allowed for this Paper.) 


No candidate may omit the exercise in composition. Ques- 
tion 1 must be answered by all, and any five of the other six 
questions may be taken, but five only. 

COMPOSITION, ° 


Write in plain prose an essay on one of the following.subjects: 
a. Little strokes fell great oaks. 
or, 6, There’s a divinity that shapes our ends, 
Rough-hew them how we will. 
or, c. Writing maketh an exact man. 

a. Little strokes fell great oaks. 

A proverb has been defined as ‘the wisdom of many and the 
wit of one.’ The proverb we have to consider is marked by 
several of the characteristics of our best proverbs. It has the 
feature of brevity, which is ‘the soul of wit.’ Its rhythm and 
rhyme help to impress it onthe memory. It sses further 
claims to attention in its contrasted epithets, its truthfulness to 
fact, and its telling metaphor. ’ 

Let us endeavour to extract the essence of its meaning. In 
the sentence ‘Little strokes fell great oaks’ the two terms 
represent peony et than they name. ‘Great oaks’ are 
typical of great difficulties or strong resistance. -‘ Little strokes’ 
are the small efforts which, seem trifling when considered sepa- 
rately, but which produce a vast effect by dint of continued 
repetition. It is easy to think of instances of the truth of our 
proverb in the physical or material world. Not only does the 
mighty oak, which bears its head aloft supported by the strength 
it has acquired in the growth of hundreds of years, yield to the 
repeated blows of a comparatively small axe; but the ve 
rocks and mountains are broken down by the continued appli- 
cation of gentle influences. As another proverb says, ‘Con- 
tinual dropping wears away a stone.’ 

But we must not limit the application of the proverb to cases 
of removing obstacles, of overcoming physical resistance. 
Slight efforts often repeated effect vast changes in the way of 
building up, as well as by felling or pulling down. -The 
mighty city results from the _— operation of placing one 
brick upon another; and the age- accumulations of 
minute coral formations build up the fruitful isles of the sea 
to become the homes of men. : 

Again, to realise the full force of our proverb we must extend 
it to the of morals. If, we would build up a food 
character it must be by unremitting care in the little acts of life, 
in the constant of what may seem small duties. If 
we would overcome a vou habit, 3 an evil — , it must 
be by efforts hourly repeated to avoid little steps 
on the me! poe And on must not forget that a bad habit is 
formed also little by little; ‘no one becomes very base all at 
once.” In the case of the growth of evil, however, we scarcely 
speak of its being the result of effort. The effort is. needed 





Come to me, 


without making an If you come, 





rather to resist it, 
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We may perhaps sum up the moral teaching of the proverb 
thus: It implies, first, that things which appear trifling are 
really important. Slight efforts must not be despised since 
they achieve mighty results. Secondly, it teaches the need and 
value of perseverance. Effort to secure a worthy end must be 

rsistent, And lastly, it should afford us encouragement and 
inspire us with hope when battling with difficulty, When we 
have a great work before us, let us not be daunted by its 
greatness, but remember and apply the lessons of our little 
proverb : Little strokes fell great cake, 


GRAMMAR AND COMPOSITION, 
1. Paraphrase three of the following passages :— 


This is the very ecstasy of love ; 

Whose violent property fordoes itself, 

And leads the will to desperate undertakings, 
As oft as any jon under heaven 

That does afflict our natures, 


The single and peculiar life is bound, 

With all his strength and armour of the mind, 
To keep itself from ’noyance ; but much more 
That spirit upon whose weal depend and rest 
The lives of many. 


Ye valleys low, where the mild whisper use 

Of shades, and wanton winds, and gushing brooks, 
On whose fresh lap the swart star sparely looks, 
Throw hither all your quaint enamel’d eyes, 

That on the green turf suck the honied showers, 
And purple all the ground with vernal flowers, 


A man’s nature if’ best perceived in privateness, for there is 
no affectation ; in passion, for that putteth a man out of his pre- 
cepts; and in a new case or experiment, for there custom 
leaveth him, 

(a) Here we have indeed a case of the madness of love, which 
by its wild impulses brings utter ruin on its subject, leading him 
to determine on the most dangerous courtes as often as any 
powerful emotion or evil desire that ever gains control over the 
spirit of a man. 

(4) It is the duty of every private individual to use all possible 
care and forethought to protect his life from injury; but it is 
especially the duty of the man in whose welfare is bound up the 
safety of the community. : 

(c) Ye lowly vales, frequented by the gentle whisperin 
sounds that oleae to shady places, roving breezes an 
babbling streams, with your fresh greensward rarely and 
slightly affected by the parching influence of the dog-star, make 
votive offering of your fanciful bright-painted blossoms that on 
the grassy meadows draw sweet life trom the gentle rain, and 
deck the turf with beauteous flowers of spring. 

(d) The circumstances which are most favourable to formin 
a true view of a man’s character are privacy, strong feeling, an 
an unfamiliar occurrence, In privacy:there is no need of pre- 
tence, under strong feeling a man ceases to guide his conduct 
by artificial rules, and in a novel position he is bound for want 
of the guidance of experience, to act according to his nature. 


2. — eight of the following :—then no planets strike— 


like Niobe—the Nemean lion’s nerve—the paragon of animals 
—the altitude of a chopine—of the chameleon’s dish—the 
mutinies in the biJboes—this quarry cries on havoc—I bought 
an unction of a mountebank—temper’d to the oaten flute— 
Bellerus old—built in th’ eclipse. 


(a) then no ts strike.—This is a reference to the old 
belief in the influence of the heavenly bodies on the affairs of 
nations and individuals, ‘Strike’ means influence for evil, as 
in the word moonstruck. 

() like Niobe.—Niobe was daughter of Tantalus, king of 
Lydia. Having lost all her children but one through the anger 
of Apollo and Diana, whom she had offended, she was, accord- 
ing to the myth, struck dumb with sorrow, and turned into a 
tock, from which tears always flow. 

(¢) the Nemean lion's nerve.—The Nemean lion was slain by 
Hercules, and is so named from Nemea, a rock in Argolis, 
near which it was slain, The rhythm requires the accent on 
the first syllable instead of the second. ‘ Nerve’ is used for 
muscle, 

(d) the paragon of animals,—This means the perfect model, 
the peerless pattern. Paragon is said to be from Spanish fara 
on; a compound proposition, meaning in comparison with, 

VOL, Vil, 


(e) the altitude of a chopine—the height of a chopine. This 
was a high cork shoe or sole used to raise ladies above the 
ground, from Italian ctoppino, Spanish chapin. 

(/) of the chameleon’s dish—on air: the chameleon, a kind 
of lizard, was popularly believed to feed on air. 

(g) the mutines in the bilboes.—Mutineers in fetters such as 
were used for punishing sailors : the word ‘bilboes’ is derived 
from Bilbao, a town in Spain, famous in early times for 
manufacturing iron. 

(A) this quarry cries on havoc—this heap of slain seems to 
call for further slaughter with no quarter given to those who 
have caused such a p soll quarry means dead game. havoc 
is of doubsful etymology, some conjecture from Welsh Aa/og, 
destruction, others as Aafoc, a hawk, others French Aai vox / 
acry to hounds. | 

(i) 7 bought an unction of a mountebank—an ointment or 
salve of a quack doctor; unction is from Latin ungv, I anoint ; 
mountebank from Italian montimbanco, one who mounts a bench 
to speak, a charlatan. 

(7) temper'd to the oaten flute—taned to the shepherd’s pipe : 
tempered means attuned, oaten flute describes the simple reed 
instrument of rustic music, it was made of oaten straw. Virgil 
speaks of tenuis avena, slender oaten pipe; 

(4) Bellerus old—one of the old Cornish giants of fable : the 
name Bellerus is coined from Bellerium, an old name for 
Land’s End. 

(2) built in th’ ecli~se—built at an unfortunate time: eclipses 
were believed to have an adverse influence on events, 


3. Explain two of the following passages, stating the 
circumstances under which they occur :— 


* Unhousel’d, disappointed, unanel’d.’ 
‘ The other motive 
Why to a public count I not go, 
Is the great love the general gender bear him. 
‘ And the moist star, 
Upon whose influence Neptane’s empire stands, 
as sick almost to doomsday with eclipse.’ 


(a) Unhousel d, disappointed, unanel’d—without receiving the 
Eucharist, without preparation, without extreme unction, Un- 
housel'd is from A.-S. Aousel, a sacrifice ; disappointed may be 
compared with well-appointed, that is, wellequipped. snanel'd 
is from an old verb ane/e,to anoint. The words are used by 
the Ghost in describing to Hamlet the manner and circum- 
stances of his death, 

(6) The other reason why I ought not to go toa public trial of 
reckoning is the great affection which the common people bear 
to Hamlet. count is used like account, general gender means the 
common race of men. These words occur when Claudius con- 
spires with Laertes to bring about the death of Hamlet; he is 
giving reasons why it is inconvenient to bring Hamlet to public 
trial for the murder of Polonius, 

(c) And the moon upon whose influence the sea depends, 
being eclipsed, looked pale and sick, as if the last day had 
come. ‘The moon is called ‘the moist star’ and ‘the watery star’ 
from its relation to the tides; the sea is called ‘Neptune's 
empire,’ gs the realm of Neptune, god of the sea: ‘stands ‘means 
depends ; ‘doomsday’ is the day of doom or judgment. The 
passage occurs in an early speech of Horatio when he is awaiting 
the appearance of the Ghost of Hamlet's father. The whole 
speech refers to the superstitions connected with astrology. 


4. Comment on two of the following extracts :— 


* Comes the blind fury with the abhorred shears, 
And slits the thin-spun life,’ 
* Where other groves and other streams along, 
With nectar pure his oozy locks he laves, 
And hears the unexpressive nuptial song.’ 
‘ Suspicions amongst thoughts are like bats amongst birds— 
they ever fly by night.’ 


(a) It was Atropos, one of the three Fates who presided over 
birth, life, and death, that, according to Greek mythology, cut 
the thread of human life. The epithet ‘blind’ implies that she 
made no distinction of persons. ‘ Slits’ was used of cutting 
across as well as along. ‘Life’ means thread of life, and the 
epithet ‘thin-spun ’ implies its slenderness and precariousness, 

(4) These lines express the poet’s belief that Lycidas has 
reached the kingdom of the blest, where he wanders through 





heayenly groves by heavenly streams, bathes his brows and 
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hair in pure nectar, and listens to the inexpressible marriage 
song of the Lamb. ‘ Nectar’ was the name of the drink of the 
gods, used here for a pure sweet liquid ; ‘ oozy locks’ in refer- 
ence to the hair of Lycidas being clogged with the ooze of his 
watery grave ; ‘unexpressive ’ is used elsewhere by Milton, and 
also by Shakespeare for inexpressible ; the ‘nuptial song’ is 
referred to in the Revelation. 

(c) Suspicions are compared to bats flying by twilight, because 
they commonly occur when knowledge is imperfect, or when the 
mind that entertains them is darkened with evil or with unfavour- 


able experience. ‘The passage occurs at the beginning of 


Bacon's Essay on Suspicion, 


s. Sketch briefly the character of Polonius. 


Polonius, in one respect like ‘the justice’ in Shakespeare's 
* Seven Ages of Man,’ is ‘full of wise saws and modern instances.’ 
His observation and experience as a courtier have enabled him to 
store up many pregnant sayings, but he is not so wise as he thinks 
himself, nor is he so wise in practice asintheory. He quotes the 
saying ‘ brevity is the soul of wit,’ and thinks himself witty while he 
exhibits much of the tediousness he deprecates, and goes far to 
justify Hamlet’s opinion of him— these tedious old fools.’ His 
advice to his son Laertes is pmctical, but seems too much like 
copy-béok morality. He is ready to wager his head that he 
knows what ails Hamlet, but he falls into one mistake after 
another respecting him, His conceit shows itself continually 
in his advice to the Queen, his conversation with Ophelia, his 
talk about the actors, his scheming to spy upon his son; and 
most of these incidents prove his want of a high moral standard. 
Johnson says of him he was ‘ knowing in retrospect, and 
ignorant in foresight.’ It has been ee out that the oft- 
quoted lines with which he concludes his advice to Laertes ‘ To 
thine own self be true,’ &c., are not as fine as they Icok at first. 
‘Fhey really mean ‘take care of number one.’ 


6. Comment briefly on four of the following :—Whosoever is 
delighted in solitude is either a wild beast or a god—habilita- 
tions towards arms—speech of touch towards others should be 
sparingly used—the baggage of virtue—a hasty fortune maketh 
an enterpriser and remover, but the exercised fortune maketh 
the able man. 


(a) The first passage is quoted in Bacon’s ‘ Essay on Friend- 
ship,’ from Aristotle. Bacon remarks that it would have been 
hard to put more truth and untruth together in few words than 
in that speech. A natural hatred to society, he thinks, truly 
betokens something of the wild beast, but it cannot have any- 
thing of the Divine nature. He admits, however, that love of 
solitude for some purpose of higher conversation, and not for 
selfish pleasure, does imply a noble character. 

(6) habilitations towards arms are means of training and pre- 
pees for warlike enterprises. Bacon enumerates them in 
1is essay of Greatness of Kingdoms and Estates, 

(c) ‘Speech of touch towards others’ means personal remarks, 
Bacon says these should be generally avoided, because ‘ discourse 
ought to beas a field, without coming home to any man.’ 

(d) the baggage of virtue-—This is a description of riches, the 
word ‘ baggage’ being used as equivalent to the Latin word 
impedimenta, hindrances. Compare our Lord’s words, ‘ How 
hardly shall they who have riches enter the Kingdom of God.’ 

(ec) To be endowed with a ry ! character causes a man to 
be enterprising and restlees, but to have the lot or fortune to be 
trained and practised makes a man able. 


7. Give the antitheta on ‘ Youth and Age,’ or a brief analysis 
of the Essay on Praise. 


(a) Young men are fitter to invent than to judge; fitter for 
execution than for counsel ; and fitter for new projects than for 
settled business. The errors of young men are the ruin of 
business, but the errors of old men amount but to this—that 
more might have been done, or sooner. Young men, in the 
conduct and management of actions, embrace more than they 
can hold; stir more than they can quiet ; fly to the end, without 
consideration of the means and degrees; pursue some few 
principles which they have thought upon absurdly ; care not to 
innovate, which draws unknown inconveniences ; use extreme 
remedies at first, and will not acknowledge or retract them. 
Men of age object too much, consult too Tae, adventure too 
little, repent too soon, and seldom drive business home to the 
full period, but content themselves with a mediocrity of success. 
Young men may be learners, while men in age are actors. 
Authority followeth old men, and favour and popularity youth. 
But for the moral rt, — s youth wk lave the pre- 
eminence, as age hath for the politic. 





(4) Praise is called the reflection of virtue. Its worth ox 
accuracy depends upon wae sore or body that reflects it, that is, 
praise varies in value according to the people who give it. The 
common people give praise to the vain rather than to the 
virtuous, because they cannot appreciate the highest qualities, 
Fame is next compared to a river, which bears up light 
things, and drowns weighty and solid ones. The praise of persons 
of good judgment is like a fragrant ointment, whose’ odour is 
more lasting than that of flowers. Some praise proceeds from 
flattery. Self-praise is often of this kind. Some praise comes 
from good wishes, or the desire to be civil ; some from the 
desire to injure by stirring up envy and jealousy. Moderate 
ee does most good.. - Praise should rarely be given to a man 

imself, but may be given gracefully to his office. Two or 
three illustrations conde the essay. 


Male Candidates. 
FIRST AND SECOND YEARS. 


Geography. 
( Two hours and a half allowed for this Paper.) 


Candidates may answer only THREE of the first FIVE, and 
only FOUR other questions. 


Small sketch maps or diagrams may be ‘drawn to illustrate 
any answer, at the candidate's discretion, 


1. How may it be determined by measurement that the earth 
is not —_— Why is the solar daygn unfit measure of 
time ? What is the mean solar day ? 


(1) The length of a ee (measured by astronomical obser- 
vations at Greenwich and the north of Scotland respectively) 
is greater in Scotland than at Greenwich. The difference is about 
100 yards. If two places, however, be selected much further 
apart in latitude, as ¢.¢., India and Scandinavia, the difference 
becomes much greater. The degree in the north must be part 
of a circle larger than the sioale upon which the degree is 
measured near the equator. For this reason we say the earth 
is flat towards the poles, #.¢., it is not spherical, 

The solar day consists of the interval between two successive 
meridional passages of the sun at any place of observation. 

This interval is measured by the length of time it takes the 
earth to rotate once on its axis, me the time required to rotate over 
an angle equal to the caily angular movement of the earth round 
the sun. tt is this latter additional movement which introduces 
the great irregularity in the length of the solar day. The earth 
does not move regularly round the sun for two reasons :— 
(1) When the earth is in perihelion its movement is quicker 
than when in aphel‘on ; (2) when the sun is at the solstices its 
apparent easterly movement in the heavens is at a maximum, 
whilst the same movement is at a minimum at the equinoxes, 
For these two reasons the length of the day is constantly varying, 
and is in consequence an unfit measure of time. 

The mean solar day isthe average of all the varying solar 
days for one year.’ It is the interval registered by all clocks 
keeping mean Greenwich time. 


2. ‘The capacity of the air for vapour is regulated by its 
temperature.’ Explain this. How can the height of the 
atmosphere be approximately determined ? What are the main 
causes of variations in atmospheric pressure at a given place ? 


(2) If a wet cloth be placed in front of a fire, the vapour may 
be seen escaping from the surface of the cloth and in 
absorbed by the air. On the other hand, if a glass of ice-col 
water be brought into a warm room, moisture will readily collect 
on the chilled surface of the glass. We thus see that heated air 
readily absorbs, whilst chil’ed air condenses moisture, 

Again, this change of liquid to the vapour state is affected by 
the air pressure.at the time. If water be placed in a closed 
glass vessel and the air be slightly withdrawn by means of an 
air pump, evaporation will be accelerated ; on the other hand, 
if the air be left at ordinary pressure and heat be applied to the 
water, evaporation will again be accelerated. Thus-we see 
that evaporation is hastened or retarded according as. the 
surrounding air is rare or Cense. 

The height of the atmosphere may be approximately deter- 
mined by the existence of cloud masses in a frozen state at very 
great altitudes, and by the passage through the rarest air of 
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meteors which become ignited by friction in their rapid rush 
through it. The height at which these meteors become white 
hot can be approximately determined. The main causes of 
variation in atmospheric pressure at a given place are :— 

(i.) Difference of temperature. 

(ii.) Amount of moisture in the air: atmospheric vapour 
having a specific gravity of ‘6 as against pure dry air 1 at 
normal temperature and pressure. 

(iii.) Movements of the air, Any movements of air, espe- 
cially an upper current setting in towards a given area, would 
be followed by a rise in the. barometer at that place; should, 
however, the tendency of air be to slide off from any given 
area, the barometer would there immediately begin to descend. 


Female Candidates. 
FIRST YEAR, 


Arithmetic. 
Two hours and a half allowed for this paper. 


No candidate is permitted to answer, more than TEN 
questions. 

The solution must be given at such length as to make the 
method of working intelligible to the examiner, otherwise the 
answer will be considered of no value. 


1. Divide 53,286 by 56 by short divisions, and explain clearly 
each step of the process, and the right way of treating the 


remainders. 
61 7 | 53286 
5 { 8 | 7612...2 


951...4 

Reason, —We can take 7 and 8 as the factors of 56. 

After dividing the given number by 7, we obtain 7612 sevens 
and a remainder of 2. 

We now divide 7612 sevens by 8, and obtain a result of 951 
and a remainder of 4 sevens. 

Now 4 sevens are 28 and the former remainder of 2 gives a 
total remainder of 30. 


The result 951 is eighths of sevenths or fifty sixths of the 
given number. 


}rx4ta=so 


2. Find the greatest common measure of 1,035, 391, and 598, 
and explain the reason of the rule you employ. 
391)598(1 
391 
207)391(I 
207 


184)207(1 
184 


23)184(8 
184 
Abridged method :— 
391 | 598 
207 | 391 
184 | 207 
184 | 184 
2 
Note.—Divide forwards and backwards and omit quotients. 


23)1035(45 

. 

115 
ss 6G. C. MM, = 23. 
Reason.—The G. C. M. of 391 and §98 is 23. i 
The G. C. M. of 391, 598, and 1,035, is the G. C. M. of 23 
and 1,035 ; but 23 is the G. C. M. of 23 and 1,035; .*, 23 is 
the G. C. M. of 391, 598, and 1,035. 


3. Make out a bill for the following items :— 
56 lbs. sugar at 7d. for 4 lbs, 
22 ozs. cloves at Is, 6d. per Ib. 
2} lbs. arrowroot at 83d. per Ib, 
3 stone flour at 8} per lb. 
25 pots of marmalade at 3s, 6d. per dozen pots, 
2 cwt, soap at 24d. per Ib. 





Working :—(1) 56 lbs. at 7d. for 4 Ibs, 
= 7d. X 48 = 7d. X 14 = OSd. 
= 8s. 2d. 
(2) 22 ozs. at Is. 6d. per Ib, 
= Is, 6d. xX $$ = Is. 6d. x Y 
= 16s, 6d. + 8 = 2s. ofd. 
(3) 2} Ibs. at 83d. per Ib. 
= 83d. x 2} = 1s. §$d. + atid. 
= Is. Sie. + Gad. = 2s, Opgd 
(4) 3 stone flour at gia. per lb, 
re 14 X 3 = 9s. 74d. X 3 
= £1 8s. 10}d. 
(5)-25 pots at 3s. 6d. per doz, pots 
= 34d. x 25 = 6s, 3d. + Is, Ofd, 


(6) 


22, Broad Street, 
Birmingham, 


Dee, 22nd, 1887. 
Mrs. Chapman. 
Bought of T. Jones. 


§6 Ibs. sugar at 7d. for 4 IDS. ......ccecceceeceenes 

22 ozs. cloves at Is. 6d. per Ib. ......ccceeececees 

2 lbs. arrowroot at 83d. <4 Ib 

3 stone flour at 8}d. per Ib 

25 pots of marmalade at 3s. 6d. per dozen pots 0 
# cwt. soap at 24d, per Ib. ......... secesseneciseee ol 


S34 ii 
4. Reduce £3 Is. 1}d. to the decimal of £7; and reduce to 
their equivalent vulgar fractions ‘oo2i and ‘103 x ‘06, 
£3 Is. 14d. 
47 
61hs. 
" 140s, 
489 
1120 
48°9 
112 
12°225 
~ 28 
3°05625 


Fraction = 


.”. Decimal 


7 
"43060714285. Ans. 


at 
9900 - _3300. 


163 X 06 
163 — 1 


Ans. 


x & 
990 go 
= $$3 X 1s 
Bo ae eae 
55 5 
5 


aa ae 
= 275 Ans. 

5. Explain, as to aclass of children, the reason of the rule for 
dividing one fraction by another, and take as an example the 
following problem :— 

2} — § of 1% 
of 34 + AF 
2} —#% of 1h 
+ of 34 + dé 























*s nl . - 
en en ee in ge Seal 








possible, 


516 THE PRACTICAL TEACHER. 


[January, 1888. 





Reason for the rule for dividing one fraction by another :— 
Take §% <- $4. 
If 3} be divided by 37, the result is ,! 
But this result is 36 times too , that is, is only gyth | 
part of the required quotient, since, instead of dividing by 37, | 
we have to divide by 44, which is only goth = of 37; and the 
> my > of $4 divided by $4 must therefore be 36 times greater 
than if the divisior were 37. 
Hence the above result must be multiplied by 36 in order to , 
give the true quotient. 
ee ient = yy X 36 = 1. 
We thus obtain the rule for division:—Invert the divisor 
and proceed as in multiplication. 


37 Fat = | 
2+2 zx Fe l. 


6. An examiner wishes to mark three questions in the 


proportion of the numbers 2, 3°2, and 4°8. The sum of the 
marks is to be 150. How must he distribute them ? 


2+32+ 48'= 10; 
150 + 10 = 15; 


.”. Marks of tst question = 15 x 2 = 30 
” ad , 15 x 32 = 48> Ans, 
a 6 a = 15 x 48 = 72 


Js 


7. Compare the interest on £247 10s, at § per cent. for two | 
years with that on £375 at 3% per cent. for the same time. 


5 °/, for 2 years on £247 10s 
10 °/, fort year’ ,, 
4241 3. 


375 
Sees, 


liege 
2250 
231 5s. 
£25°31 58. 
20 


% 625 
12 
a. za 
.”. Interest in 1st case : Interest in 2nd case, 
2: £24 15s. : £25 6s. 3d, 
33 4958. : 5003s. 
ss 8 : 2025 
1: 220 : 225 


3344 t 45. Ans, 


8. A man went to market and spent £200. He bought 200 
animals, consisting of sheep, pigs, and young geese. For each 
sheep he gave £5, for eac + £1, and for each goose a 
shilling. How many of each di he buy? 

Average price = £1; 

Difference between average price and price of sheep = 4 5-41 

=h4; 

Difference between average price and price of geese 

= £1 — Is. = 193, ; 
.. No, of sheep : No. of geese :; 19s. : £4 :: 19 : 80. 


19 + 80 = 99: 
.. No.ofsheep= 19xX2 = 38 = L190 
» geesee= 80X32 = 1602 8 


a pigs = 200-1988 = 2= 2 


a2 = ip 


9. What would be the advantages, if any, of a decimal system 
of money, in what countries does such a system prevail ? 
‘Take each of the English silver and copper coins, and give its 
equivalent as the decimal of a sovereign, true to three 

Advantages :—(1) The of Reduction and the Com- 
pound Rules of Addition, Subtraction, Multiplication, and Divi- 
sion would exactly resemble Simple Arithmetic. 

(2) It would be unnecessary to commit to memory the tables 
which connect the different units of money together. 

(3) Interchange of coinage with foreign countries would be 


F50 | 








The following countries have adopted the decimal system ot 
money :—France, Belgium, Switzerland, Italy, Greece, Spain, 
Port Holland, Austria, Germany, Russia, United States, 


and Canada. 
Note.—The coinage of the first six countries is inter- 
changeable. 
Of a sovereign 


5s. = 3 sz °253 
as,6d.= § = *125; 
2. = yy = 3 

is = gg = 053 
6d. = wo = 025; 
3a. = gy = ‘O12; 
1d. = sis = ‘004; 
id. = 002; 
id. | = hy = O01. 


10. The capital of a railway is five millions. The average 
quarterly income is £222,892 13s. 4d., and the average weekly 
expenditure is £12,818 13s. 4d. At what rate per cent. is the 
dividend which is paid to the shareholders ? ' 


Annual income = £222,892 13s. 4d. xX 4 
= £891,570 133. 44.; 

»» expenditure = £12,818 13s. 4d. x 52 
= £666,570 138. 4d.; 
»» profit = £891,570 13s. 4d. 


— £666,570 138. 4d. 
= £225,000; 


9 
.. Dividend = goon per cent, 


2 
= 43 per cent. - Ans, 


11, A man sails from land on the Ist January, 1881, 
leaving a sum of money at his bankers at 3} per cent., simple 
interest. On the Ist July, 1885, he returns and finds 
£549 16s. 3d. is the amount standing to his credit. How 
much of this sum is interest, and how much is principal ? 

Time = 4} years. 
Interest on £100 = £3} x 4} 
(Ex HL 
SL 
£15 15s. 


. SUS 15s. : £549 16s. 3d. 2: £108 : Principal. 
20 20 
2315 =: 10996 
4 4 
9260 aN thers 





Se Principal = £475; 
Interest = £549 16s. 3d. — £475 


= £74 16s. 3d, 
12..A bonteais fails for £12,500, and his estate realises onl 
£3,906 53. t dividend does he pay, and what does : 


creditor receive whose claim is £798 10s.? 
Zrasaa : £1 2: £3906 §s. : Dividend, 
san ac 
2a yaRS 
4 3135 
25 
.. Dividend = 6s. 3d. Ans. 
.". Creditor receives 6s, 3d. x 798} 
= 4,788s. + 199. 6d. + 33. 1}d. 
= 4,990s, 7}d. 


= £249 10s. 744. Ans. 
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13. What will be the cost of painting a room 22 feet long, 
18 feet wide, and 11 feet high, at 2s, 3d. per square yard, 
allowance being made for two windows, each 6 feet by 4 feet, 
and a fireplace § feet by 6 feet ? 


Perimeter of room = (22 + 18) ft. x 2 










Area of walls = (80 X 11) sq. ft. — (6 x 4 xX 2+ 5 X 6) sq. ft. 










= 802 sq. ft. 
= “$2 sq. yds.; 
fe 
.*. Cost of painting the room a me x 4)s 
go 2 
= 200}s. 
= £10 os. 6d. Ans, 


14. If there were a coin worth 1}d,, how many such coins 
would be equal: in value to $95. French francs, reckoning 25 
francs to an English sovereign? Explain why it is that although 
you can divide one sum of money by another, you cannot 
multiply one sum of money by another, 

No of coins = £496 + 13d. 

17 

% = 192 
505 xX OR 

2 xX X 


5 
3,264. Ans, 


It is not possible to multiply any quantity by anything but 
an abstract number. We can take 8s. three times and produce 
24s., but 8s. x 3s. produces nothing whatever. 

Now if 8s. x 3 = 24s., then 24s. + 3 gives 8s.; but also 
24s. + 8s. gives 3, an abstract number. 

Hence, though it is — to multiply 8s. by 3s., it is not 
impossible to divide 24s. by 3s., only we must notice that in the 
latter case the quotient is an abstract number, and not a 
concrete quantity. 
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Syllabus for Female Candidates, 1888. 













The changes in the Syllabus for Female Candidates 
ate very few indeed, except in the subject of domestic 
economy. 

The First Year’s course has been remodelled. 
give it as it now stands, 

1. Food: Its composition and nutritive value, Its 
functions. The’ organs and processes of mastication 
and digestion. 

2. Clothing: Materials employed. Their cost, care, 
cleansing, and use. 

3- The House: Its construction, furnishing, warm- 
ing, lighting, and cleanliness, 

4. Fresh Air: Its composition and uses. Means 
for securing proper ventilation. The organs and pro- 
cesses of respiration. 

In the Second Year. Household management: 
Expenses and investment of money. 

The educational work of Pestalozzi is required in 
place of that of Froebel. 

There are, of course, the usual changes in the books 
to be read. The First Year’s students will read from 
the Merchant of Venice or Washington Irving’s Sketch- 
book. The students of the Second Year, from the 
Golden Treasury of Songs and Lyrics, Book III., or 
Sir Walter Scott’s Ivanhoe. The inspector will hear 
each student read from one of the books prescribed for 
her year, and also from another book which he will 






We 















lises only 
it does a 











d. Ans. 









Under the head of English, the books prescribed 
are :—1888, First Year, Milton’s Comus and Johnson's 
Life of Milton. Second Year, Shakespeare's Julius 
Czesar and Macaulay’s Essay on Addison. 1889, First 
Year, Byron’s Childe Harold, canto III., and Macau- 
lay’s Essay on Moore’s Life of Byron. Second Year, 
Shakespeare’s Macbeth and Bacon's Essays I.—X XVI. 

The books prescribed for Latin, French, and 
German, are the same as those for male students, 


ee 


Publications Beceroed, 


Bemrose and Sons— 
The Jubilee Reader. Standards § and 6, 


Blackie and Son— 
Australasia. By W. Wilkins. 
Vere Foster’s Bold Writing Series. No. 15. 


Earth Knowledge. By Jerome Harrison and Rowland 
Wakefield. 

Insect Ways on Summer Days. 

Mother Carey's Chicken. By G. 

A Garland for Girls. By L. M. Alcott. 

Euclid. Book II. By A. E. Layng. 


Curwen, J., and Sons— 
A Short Dictionary of Musical Terms, By Arthur Kennedy, 
M.A 


By J. Humphreys, 
Meville F can. 


Music: The Crafty Old Spider; Nelly’s Dolly. By A. 
Watson. 
A Merry Party. By A. L. Cowley. 
Fisher Unwin, T.— 
Addresses by Edward Thring. 
Heywood, John— 
Young’s Practical Arithmetic. 
Flower-Land. By R. Fisher, M.A. 


Hodder and Stoughton— 


Albert, the Prince Consort. By Godfrey Holden Pike. | 
Tenants of an Old Farm. By Dr. McCook. 
The Gospel in Nature. By Dr. McCook, 


Hodgson, F.— 
The Children: How to Study Them. By Francis Warner, 
M.D. 


Longmans and Co.— 
Sound, Light and Heat. By Mark R. Wright. 
Wild Animals of the Tropics. By Dr. Hartwig. 
Dwellers in the Arctic Regions, By Dr. Hartwig. 
The Branch Builders. By Rev. J. G. Wook 
White’s Grammar School Texts: Virgil’s Aineid. Book IX. 
The Teaching of History in Schools, By Oscar Browning. 
Miscellaneous— 
The Student's Friend. October and November. 
The Madras Schoolmaster. November. 
Murby, Thomas— 
The Characters in Hamlet, &. By Wm. Weeks. 
Duplex Examples in Slate and Mental Arithmetic. Standards 
2to 7. -By G. Middlewitch, 
Philip, G., and Son— 
The Little Folks’ Grammar. Part I. 
Pitman and Sons— 
The Phonographic Teacher. 
The Manual oF Phonography. 
The Shorthand Copy Book. 
British Orations in Phonography. 
Vickwick Papers. Part I. 
Shaw, J. _, and Co.— 
In the Dashing Days of Old. By Gordon £ tables, 
Right ome By Ismay Thorn. 
Golden Gates. By M. L. Ridley. 
Armour-Clad. By G. P. Dyer. 
Frogg’s Little Brother. By Brenda. 


By E, C, Sumner. 





bring with him, 











Acting on the Square. By H. Boultwood. 
Our Darlings, By Dr. Barnardo, 
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Smith, Elder and Co.— | 


The Cornhill Magazine. December and January. 


Stewart, W., and Co.— 
Matriculation Magnetism and Electricity. By J. Bowick, B.A. 


Swan Sonnenschein and Co.— 
A Critique of Kant. By Kuno Fischer. 
Primer of German Literature. By J. T. Lublin. 


Trubner and Co.— 
Ahn’s Dutch Grammar. 


Williams and Norgate— 





Casar. BookI. By A. M. Bell, M.A. | 
—= 9 

Science Hotes. | 

| 

Mr. F. Gatton has been lecturing at South 
| 


Kensington on heredity and nurture, He strongly 
recommended the establishment of an anthropnometric 
laboratory. In such a laboratory any person could 
have any of his faculties measured in the best way at 
the least cost. Such an institution would contain 
apparatus of the simpler kind for weighing and 
measuring, for chest capacity, muscular strength and | 
swiftness, and also of a more delicate kind for testing 
the efficiency of the senses. Such records would 
become valuable both to individuals and to the public 
generally, We call attention to this in these pages to 
point out the unique facilities which teachers have for 
collecting data respecting the growth of children. 


A very small outlay would be sufficient to buy the | 


necessary apparatus. 
teacher who takes a delight in collecting and preserving 
data of an interesting kind the work would become a 
labour of love. 

Mr. Galton’s tables for personal and family 
records would afford all the information needful, as 
well as supply the best forms for preserving the 
statistics themselves, 

o% 

Wuerner the knowledge of astronomy has become 
less widely spread of late years we cannot say. Of 
this we may be certain, that an accurate knowledge 
of it must always have been tolerably restricted, 
There is no reason, however, why the simple facts of 
the sciences should not be fairly grasped and 
occasionally the reasons for them, Calculations and 
measurements imply much more and cannot always be 
insisted on, Quite a flutter has been created: by the 
appearance of Venus as a morning star, an object 
which must have been the happy lot of our ancestors 
to view from time immemorial. And is this the Star 
of Bethlehem? Opinions seem to differ; An authority 
that thinks it may very well have been, sends to 
Nature the following illustration for explaining to 
children how the varying brilliancy of Venus may be 
explained :—‘ If our youngest readers will place a candle 


And where there is on the staff a | 





| 
| 
| 
| 





in the middle of a table and support a ball some six or | 


eight inches away from the candle on the same level, and 
then retire some little distance away to represent a 
spectator on the earth, the reason why Venus some- 





other times to the left or east of it, will be at once 
| clear to him, if the ball be imagined to go round the 


candle in a contrary direction to that of the hands of a 
watch. Further, the fact that when the ball is on the 
other side of the candle it is further away, and therefore 
appears smaller than it is when exactly between the 
candle and the spectator, will give a reason why in 
neither of these cases will the maximum brilliancy be 
observed, because in the one case the planet is as far 
away as can be, and in the other, though the planet is 
as near to us as it can be, it has its dark side turned 
toward us; for it must be clearly understood that 
Venus, like the earth, receives its light from the sun, 
represented by the candle, and when the spectator is 
on one side of the little ball, representing Venus, and 
the candle is on the other, naturally the non-illuminated 
side of the ball alone is turned toward the spectator. 
The period of maximum brilliancy will be when the 
planet ‘is to the right or left of a line, joining the spec- 
tator and the candle, and nearer the observer than the 
candle is. When the planet is to the right of this 
line, and therefore to the westward of it, the planet 
must set before the sun, and therefore rise before the 
sun, it will be a morning star. On the other hand, 
when to the left of it, it must set after the sun, and 
therefore it will be invisible as a morning star, on 
account of the overpowering light of the sun. 


* * 
x 


Economigs continue to be effected in the use of 
coal. This is good news for England where we are 
using up ata prodigal rate the supplies upon which 
our most remunerative work depends. Mr, Thomas 
Lisham has found that by forcing air or steam into 
burning coal the combustion can be made to continue 
without smoke, and at a very great intensity. The 
result is that one ton of common coal, worth gs. 6d. a 
ton in London, will do as much service as two tons of 
coal worth 17s. 6d, with the former appliances 

Mr. Urquhart, a Scotchman, has devised a success- 
ful means of using petroleum as a fuel. Hitherto 
the difficulties in using petroleum for this purpose 
have been very considerable. The main feature of 
Mr. Urquhart’s invention is in the use of petroleum in 
a finely divided state. He converts the petroleum 
into a fine spray by means of steam or compressed 
air. ‘The spray is easily produced by means of one 
tube inside another. The outer one supplies the oil, 
the inner one the steam. The spray of course is 
a mixture of them both, This is projected into a 
furnace of fire brick and burnt there. ‘The furnace 
itself becomes intensely hot and radiates a large quan- 
tity of heat. The ease with which the new system can 
be adapted to old furnaces, together with the low price 
of petroleum and the great saving in labour, make it 
probablé that this useful appliance of well known 
principles will lead to important results and effect 
great savitig in the carriage of goods both by sea and 
by land. 


* * 
. 


M. Henri Moissan has achieved the great honour 
of isolating the element fluorine. The December 
number of the Annales de Chimie et de Physique con- 
tains a full account of the experiments performed and 
the results obtained. After the leading part which 


times appears to the right or west of the sun, and at | English workers took in the discovery of the halogens, 
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the only regret one feels is that the crowning reward 
of determining the nature and properties of the lightest 
and most active of the group should not have fallen to 
one of our own countrymen. 

How then can free fluorine be prepared? M. H. 
Moissan prepared it by decomposing the fluorides, 
and especially the double fluoride of hydrogen and 
potassium in a platinum tube by means of an electric 
current from 25 Bunsen cells. The best results were 
obtained by using anhydrous hydrofluoric acid as well 
as the double fluoride. The whole was: cooled down 
to —25 C by methyl chloride. A current from 20 
Bunsen cells caused a brisk evolution of gas at each 
pole. At the negative pole, H was liberated, which 
burnt with its characteristic flame forming water, At 
the other pole a colourless gas came off of penetrating 
odour not unlike that of hypochlorous acid, and very 
irritating to the mucous membranes, It is likely that 
it is the KF which is first decomposed into K and F; 
that the K unites with the H of the HF and re-forms 
KF while H is set free. Fluorine has been prepared 
therefore by the electrolysis at low temperatures of the 
fluorides of hydrogen and potassium. And what are 
the properties of this most remarkable body? Its affinity 
for other elements is most intense. Sulphur melts and 
ignites, forming a fluoride. Phosphorus at once forms a 
fluoride, arsenic and antimony do the same. Fluorine 
combines energetically with silicon and forms SiF,. It 
also combines with H with explosion in the dark. Just 
as chlorine expels bromine and iodine from their salts, 
so chlorine is expelled by fluorine. Thus it liberates 
Cl from KCl and also from CCl,. The metals are all 
more or less attacked by it, forming metallic fluorides. 
No more instructive or interesting contribution to 
chemical knowledge has been made for some time. 


—9 —— 


Publications Revietved. 


PRIZE BOOKS. 


Messrs. Blackie and Son’s Publications. 
Third Notice. 
(1) The Children of Haycombe. 


S. Fenn. 


We trust this good lady’s experience of “children is 
exceptional, for a more atrocious lot of children, with one, 
or perhaps two, exceptions, we never read of. 

We cannot believe that many English villages contain 
so many cruel children as we have depicted here, wha 
persecute a poor deformed girl to her death. She finds a 
friend at last, it is true, but not till it is too late, when the 
spirit and frame are alike shattered beyond repair. 


(2) Fairy Lovebairn’s Favourites. By J. 
Dickinson, 


This is a fairy tale of an uncomfortable nature. In one 
respect it is a fairy tale pure and simple, and in another it 
would seem as if the author did not know quite what to 
believe on the matter of fairies, talking of having seen one 
once, We doubt if children would like the book at all, 
and should recommend anyone to read it carefully before 
giving it as a prize or a present. 

The next seven little books contain exactly 96 pages 
each, or within’ a very few lines of this. They are not 
all suitable for children of the same age, as the following 
short accounts will show. . 


By Annie 





(3) Jack and the Gypsies. By Kate Wood. 


This is a story, told to her children by a mother, of some 
events that happened to herself and her brother when 
they were children. 

They meet with gypsies, and the authoress evidently 
knows more than most do of these strange people, and 
their customs and traditions. 


(4) Harold's Ambition. By Jennie Perrett. 


The hero becomes stage-struck, but like a very large 
proportion of those who suffer from the same disease, is 
an utter failure. 

This story is not suitable for young children, but might 
be read with advantage by some lads who have received 
too much praise from their admiring ‘ sisters, cousins and 
aunts’ at a school recitation. 


(5) Little Troublesome. By Isabel Hornibrooke. 


This book is no doubt well named, but in spite of all we 
are bound to love the little fellow, if only for his devotion 
to his young sister, for the birth of whom he, as a child of 
six, especially prayed. 


(6) Prince Jon’s Pilgrimage. By Jessie Fleming. 


This is an allegory and nothing more, being entitled in 
addition to the above, ‘Truth in Riddles for Little 
Thinkers.’ 

The authoress has given her characters, except the 
hero, symbolical names, as Irresistible, and Malisea, 
laying her scenes in Albright, a ‘ wonderful land far away, 
too far for weak mortals to fravel unless helped thither 
by some of the inhabitants.’ The fiction is well sustained 
and useful. 


(7) My Lady May. By Harriett Boultwood, 


With this somewhat commonplace little tale, there is 
another entitled ‘ Eric,’ bound up, which we liked much 
better, the little fellow being a very jolly lad. 


(8) A Little Hero. By Mrs. Musgrave, 


Here we have a very prettily written account of a small 
boy wheh separated from his parents by the fatal climate 
of India. He promises his mother to try to be a real 
hero, and having learnt to become one in little things as 
a boy, we are not astonlshed to hear that he eventually is 
entitled to wear the Victoria Cross. 


(9) Hans the Painter. By Mary C. Rowsell. 
Apart from their works, there are few great artists 
whose liv: e not more or less interesting. 
Some Pro anecdotes of the great Holbein are 
here pret strung together, so as to make quite an 
interesting narrative of him. 


The next six volumes we have to mention are even 
smaller than the last, only consisting of 64 pages each. 


(10) Little Curiosity. By J. M. Callwell. 

A pretty little story of which the scene is: laid in 
Germany. ‘ 
(11) Jem. By Christian Burke. 

Jem is a girl—not a boy--but none the less qvorth 
reading about, as her story is decidedly interesting. - 
(12) Little Neighbours. By Annie S, Fenn. 


We like this little story very much better than’ the 
other by the same author we have noticed above. 

Of the neighbours one family is poor, and the’ other 
rich, but troubles bring them together, as troubles will, 


(13) Sara the Wool Gatherer. By Miss W, L. 
Rooper. 


“A thoughtless careless child would learn much from 
this well devised tale. . 4 
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(14) A New Year's Tale, and other Stories. 
Translated by M. A. Currie. 


These translations are from the German, who know 
uite as well or better than we how to write profitably 
or children, 


(15) Fairy Stories: told by Penelope. 


These are quite up to the average of modern stories of 
this kind. 

The next batch of little books are even smaller than the 
last and intended for the youngest of readers. They are 
all written, or shall we say prepared, by Jennett Humphreys. 


(16) In Holiday Time, &c., consists of four 


stories told in words of five and less letters, 


(17) Maud’s Doll is another story told in words of 


four and less letters. 


(18) Old Dick Grey, &c., is also a book which 


contains no word of more than four letters, whereas 


(19) Tales Easy and Small, are told in words of 


only three letters. 


(20) A Little Step-Daughter. 
of ‘The Atelier du Lys. 


This pretty story commences with an account of the 
bitter disappointment experienced by an ancient French 
baron that his eldest child should be only a girl, which 
disappointment is felt all the more by the child’s birth 
costing the mother her life. At the same time there is a 
hope in many breasts that the baron may marry again, 
and that thus his estates may not pass away into some 
distant unknown branch of the family. 

The little girl is brought up for some time at the house 
of its foster-mother, and there learns that of the state of 
the poor which affects her character. In later years, how- 
ever, she has another experience of lower life, being for 
some time the inmate of a house or farm where the pro- 
prietress increases her income by keeping silkworms, of 
which we have some valuable information. 

Before the little girl goes to this second poorer home, a 
second wife has come to the castle, whose character is 
very beautifully described. 

The period of the story is the beginning of the last 
century, when the power was passing away from the 
barons of France, though many hardships were inflicted 
on the poorer classes in their names, which made them 
hateful to many. 

It is on this fact that the story turns, and we can assure 
our readers that any one getting it to read lp * great 
treat in store for them. 


(21) Mother Carey's Chicken. By Geo. Man- 
ville Fenn, 


Mother Carey’s Chicken is the men’s name for a ship 
duly registered as the Petrel, which ship is captained by 
the father of the hero of this tale, who is a charming lad 
of sixteen. 

This boy wanted to go to sea with his father, but the 
latter said No! However, he so far consented as to give 
the lad and his mother the short trip from London to 
Plymouth, intending there to land them. This, however, 
a storm prevented. 

Before they set sail we have all the excitement, won- 
derfully told, of the dragging out of a stowaway, who by 
the way turns out not half a bad fellow, and of consider- 
able use on a certain occasion. 

The lad’s first trouble on board ship is that he fancies 
his father is only nominally captain of the ship; but in 
this he is deceived, as, though the noisy first mate, who is 
really a very fine sailor, has his own way in smaller 
matters, when there is any cause for the decided will of a 
single authority, the captain makes everyone understand 
that he, and he alone, is to be obeyed. : 


By the Author 





Mr. Fenn’s description of the conduct of this man, 
when fire is discovered on board, might be printed with 
advantage as an official document and distributed to the 
marine world. 

On the title page we find these additional words, to the 
name, of the story given above, ‘Her Voyage to the 
Unknown Isle,’ we were therefore not astonished to find 
ourselves in the voleanic regions of the Southern Seas. 
We all remember the disappearance of an island oppo- 
site Naples some few rs ago, which may have sug- 
gested some of Mr. Fenn’s admirable story which we 
trust thousands of boys and others will read and enjoy 
this Christmas. 


(22) A Garland for Girls. By Louisa M. Alcott, 


This American reprint consists of seven stories, called 
after so many flowers, such flowers being sometimes 
associated with other things, as in the case of ‘An Ivy 
ee | and Ladies’ Slippers.’ ‘ 

All the stories are intended to. teach a decided moral ; 
as for example, in one we find a small club of young 
ladies—it having occurred to one of them that they did 
not do as much good as they might—determining one 
and all to use their spare time in some act of personal 
charity. They do not however disclose in what way they 
will do so, but arrange to relate to the club their efforts 
and experiences in the following May. 

The book is better suited for yirls about seventeen, 
but the ordinary schoul girl will be both interested, and 
ought to be benefited by reading it. 


(23) Insect Ways on Summer Days. By 
Jennett Humphreys. 

The illustrations of this little work are an important 
feature in its construction, and we are glad to say that they 
are well done. 

The descriptions given are put into the mouths of the 
insects themselves, which sometimes not only tell of them- 
selves but of their fellows, as, for example, the Brachinus 
Explodens gives us an account of his great enemy, the 
Calosoma. 

We almost doubt whether children, even very young 
ones, like books which talk to them in the style we find 
adopted here ; ¢.g., the wasp says, ‘Look at me! See 
my splendidly pinched-in waist ! See my extremely fine- 
pointed tail !’ &c. 

We are astonished to find perhaps the most interesting 
of all insects, viz., the ant, passed over, but the account of 
the pretty glow-worm is very charming, and that of the 
clothes moth very instructive. 


Our last bundle is one of six very small books, but not 
translated into such very small words as the last lot. We 
can only enumerate their names and authors. 


(24) Delia’s Boots. By W. L. Rooper. 
(25) Lost on the Rocks. By R.Scotter. 
(26) AKitten’s Adventures. By Caroline Stewart. 
(27) Papa’s Birthday. By W. L. Rooper. 
(28) The Charm Fairy. By Penelope. 
(29) Lttle Tales for Little Children. By M. A. 
Currie. 
Messrs. Hodder and Stoughton’s 
Publications. 
Third Notice. 


(1) Tenants of an old Farm. By Henry C. 
McCook, D.D. 

Dr. McCook, being the Vice-President of theAcademy of 
Natural Sciences of Philadelpbia and the Vice- Director of 
the American Entomological Society, is thoroughly 
competent to write this work, which is further described 
on the title page as ‘ Leaves from the Note Book of a 
Naturalist.’ 
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The work is introduced to the English public by no 
less an authority on insects than Sir John Lubbock, who 
assures us that the most perfect confidence may be put in 
all the details to be found in it. 

The information is wreathed about a very slender tale, 
which tells us of a broken down business man, ordered 
into the country for rest, who finds his old passion for 
Natural History revived at the sight of a spider. This 
pursuit keeps ‘him in the open air, which was just what 
the doctor wanted. An intelligent schoolma’am, to use 
the American expression, acts as a questioner, inter- 
spersing her questions with some very pertinent remarks, 
and two old servants, one of whom was a negro, introduce 
the superstitions connected with insects, which should 
certainly find a place in a popular treatise of this kind. 

In addition to the carefully-drawn pictures of the 
different creatures described, we have a series of 
allegorical drawings, such as a geometric spider, carefully 
be-shoed, standing up at a schoolmaster’s desk holding 
a cane with one leg and dangling a diminutive specimen 
of his own species with another, with which he is teaching 
Robert Bruce the great lesson of perseverance, according 
to the well-known anecdote. These pictures are well 
drawn and will, perhaps, impress certain, minds. 

Spiders and ants are evidently the favourite insects of 
the author, though moths and butterflies as well as others 
come in for a certain amount of attention. 

Dr. McCook feels sure he has proved beyond all doubt 
the truth of the old sayings of Solomon, Virgil, and others, 
that ants really do store up food for the winter, having 
suffered very considerably in the pursuit of this know- 
ledge at the hands or rather stings of the cutting ants, 
who, he assures us, can sting as virulently as hornets. 

The description of the spinning of her web, or snare as 
the doctor terms it, by a geometric spider, is intensely 
minute, and must be the result of untiring observation. 
He also by judicious change of locale from red to green 
and other cloths, made a clothes moth weave for itself an 
exquisite parti-coloured home to live in. 

The author, believing the book contains sufficient 
original observations to make it valuable to working 
naturalists has added an index. 

We heartily commend the work as. a most acceptable 
prize to an intelligent boy or girl with any taste for 
watching the wonders about them. 

The religious tone of the book is all that it ought to be, 
without being dragged in ad nauseam. 


A Dictionary of Place-Names, giving their 
derivations. By C. Blackie. With an Intro- 
duction by John Stuart :Blackie. London: 
John Murray. 


This is a most interesting volume—bearing plainly the 
imprint of careful, laborious and scholarly research—and 
prefaced with an equally interesting introduction. The 
etymology of place-names is so instructive and so linked 
with the history of by-gone days that it is a matter of 
wonder so undecided a position is given to the study in 
our ordinary educational curricula.. If this neglect has 
been in any way due to the absence of a suitable text- 
book, that cause exists no longer, for “Mr. Blackie’s 
work--though perhaps more suited, from its scope and 
thoroughness, for the use of the student than for ordinary 
school-lesson purposes —contains the material for many an 
interesting lecture ; and, in the hands of a good teacher, 
possessed of a little power of selection and analysis, will 
undoubtedly yield excellent results. 


Just as in the collection of a numismatist the various 
coins, by their superscriptions, sizes, and other details, 
bear evidence respecting their origin to those skilled in 
such matters, so the names of places bear upon them the 
imprint of their past history. The simile can even be 
pushed a little farther, for just as it sometimes happens 
that the superscriptions on some coins have been by the 





ravages of time and by constant use rendered undecipher- 
able or entirely obliterated, so with the names of some 
places ; they have been so clipped and corrupted by the 
colloquial ill-usage to which they have been subjected in 
an unlettered past as to be practically unrecognisable 
except by the wildest conjecture. As pointed out in the 
preface to the volume now before us, the names of even 
well-known and important towns, such as Madrid, Glasgow, 
Paisley, Berlin, and Berne, belong to this class ; and Mr. 
Blackie has, we think, done quite right in these cases in 
not finding place for those conjectural etymologies which 
are oftentimes more remarkable for the curious ingenuity 
displayed in their invention than for the accuracy of the 
results at last obtained. Just as these conjectural and 
far-fetched etymologies form to the philological student 
the Scylla on the one hand, so on the other hand lies the 
Charybdis of what might be described as the too simple 
and literal interpretation of place-names by the medern 
meaning of their constituent parts. To derive Redruth 
from Red and Ruth, and Cornwall from Corn and Wadi, 
would be examples of this error, The derivation of the 
name of the Cornish borough Lostwithiel from Les¢- 
within-the-hills, as is the very general local opinion, is 
another instance of the same mistake. Although that 
derivation admirably describes the position of that quaint 
little town, it is probably much more accurate to derive 
the name, as Mr. Blackie has done, from Les-vthiel (the 
lofty palace): the more especially as local tradition and 
the actual existence of the old ruined twelfth-century 
castle of Restormel in the immediate vicinity, as well as 
equally ancient buildings in the town itself, bear cut this 
view. The derivation of Pennycomequick, the name of 
a suburb of Plymouth, from the supposed ejaculation 
‘ Penny-come-quick’ of a bygone ferryman who wished to 
hurry-up his passengers, may perhaps be referred to the 
same category; and it is far more probable that this some- 
what peculiar name, which occurs also, if we mistake not, 
at Falmouth and in other parts of Cornwall, is to be 
traced to the same root as Penicuik, near Edinburgh. 

To the student in place-name etymology, Great Britain 
affords indeed an exceptionally happy hunting ground ; 
fot not only has each of the half-dozen or so‘nations who 
have from time to time overrun it left undisputable topo- 
graphical memorials of their presence, but, owing to the 
remarkably composite nature and verbal richness of our 
English speech of the present day, a great many of these 
time-worn words still linger in the language, and though 
in cases somewhat altered in form and significance, serve 
as links to connect us with the past. Thus the Teutonic 
ham in such names as Buckingham and Nottingham still 
exists in hamlet, the pwil of Pwlheli in pool, the druth of 
Redruth in druid, and so on. ay 

Place-name etymology and history go indeed hand in 
hand, and mutually emphasise and corroborate each 
other. History tells us that the Romans once occupied 
Britain, and every town in -cester and -coln tells the 
philologist the same tale; while the numerous towns 
scattered over the eastern and midland districts ending 
in -by—such as Selby, Whitby, Appleby, Grimsby, and 
Derby— speak just as eloquently of Danish invasion. 
To the naturalist too this branch of philology is equally 
interesting, and as long as the names Beverley, Wolvesley, 
Branscombe, and Brancepeth exist, he will not need 
history to tell him that beavers, wolves, and wild boars, ~ 
were at one time the native denizens of our woods. 

It may be added that although the foregoing remarks 
have been confined to names in the British Isles, Mr. 
Blackie’s book has a wider range, and deals with placc- 
names all the world over. With this enlarged scope other 
interesting points occur, and the student can hardly fail to 
be struck with the occurrence of the same place-name in 
widely separated countries. The Newcastle and Newark 
of England have their counterpart in the Swiss Meu/chatel, 
in the Russian Novgorod and Noevigrad, and in the French 
Nevers and Castlenau; while Oxford chimes with Bos- 
phorus, and Newmarket has its synonym in almosi every 
clime. In this connection it is interesting to note that 
the Sanscrit ad2d in Allahabad, the Teutonic durg and 
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stadt in St. Petersburg and Darmstadt, the Norse dy in 
Grimsby, and wick in Berwick, the Cymric caer in Cardiff, 
the Hebrew kirjath, the Hindostanee ore and fore in 
Tanjore and Nagpore, the Greek fol and f/e in Sebas- 
topol and Constantinople, the Sclavonic sé in Ormsk and 
Tomsk, with scores re go Tome have their home counter- 
parts in the English fon, bury, burgh, and borough, of 
Stockton, Tewkesbury, Edinburgh, and Middlesborough. 

There can be no doubt that this subject, besides pos- 
sessing a peculiar interest to the general reader, is a strong 
although indirect aid to histerical and geographical in- 
struction ; and as such it is a study to be recommended 
as far as the already crowded state of our school curricula 
will allow. This being the case, Mr. Blackie is to be con- 
gratulated on having presented the results of his interesting 
labours in this direction in so complete and instructive a 
manner. 


A Histo 


Period. 


of the Church of England. Third 
By G, G, Perry, M.A. John Murray. 


This third and concluding portion of Mr. Perry’s history 
embraces the reigns of the House of Hanover. 

In such a history we naturally turned especially to the 
way in which Mr. Perry treats the labours of Wesley and 
his coadjutors on the one hand, and the great Oxford 
movement on the other ; and we were struck no less with 
the powerful way in which he treated the subjects than 
with his fairness and impartiality in dealing with them. 

It is so difficult to write history—especially Church 
ae | without allowing one’s own convictions to colour 
it, and even at times to distort facts out of cognisance, 
and this we maintain our author, to a very considerable 
extent, has succeeded in doing. 

T a intended no doubt for students, the book is 
wonderfully readable. 

At the head of every page we have the date, which is a 
great help, and at the conclusion of the volume there is a 
chronological table of events and a copious index. 


Sermons for Children. Preached in Westminster 
Abbey by Arthur Penrhyn Stanley, late Dean of 
Westminster, John Murray. 


These sermons were for the most part preached in West- 
minster Abbey to children in successive years on St. 
Innocent’s Day. 

The four sermons on the Beatitude: were preached on 
four Saturday afternoons in June and July, 1881. The 
fourth was the Dean’s last sermon. It was preached on 
July the gth, and he died on the 18th of the same month. 

Many of these sermons were privately printed and 
much prized by those who were fortunate enough to obtain 
them. It was a happy idea to collect them in a volume 
and put them within the reach of all who would like to 
possess them. We had the pleasure of hearing some of 
them. And we well remember the attention with which 
the preee audience listened to the kind, wise, words 
which the Dean addressed to them. The Dean’s earnest- 
ness and simplicity testified how deep was his interest in 
the young, how keenly he was alive to the dangers that 
awaited them, how great was his desire to see them 
become noble, gentle, and pure. 

A more suitable present for Christmas time or New 
Year could hardly be found. 


Murby’s Duplex Examples in Arithmetic. 
By Geo. Middleditch, London: Thomas 
Murby, 3, Ludgate-circus Buildings, E.C. 


This is a series of five book sof examples in arithmetic, 
beginning with Standard II. and ending with Standards 
VI. and VII. in one book. The examples are very nume- 
rous, and on the whole well suited for the various 
standards. The mental arithmetic questions bear only a 
small proportion to those for slate. The union of the 
two last standards in one book has led to a change of 
type which somewhat destroys the uniformity of the series. 





Vere Foster's Copy Books: Bold Writing 
Series. No. 15. London: Blackie and Son. 
This series is now complete, and where a plain, — style 
of writing is required, the use of the whole of the later 
numbers will prove a capital means of obtaining the same. 


Examples of Machine Construction and 
wing. By W. A. Littlejohn. London: 
T. Murby, 3, Ludgate-circus Buildings, E.C. 

Mr. Littlejohn is a practical engineer, and teacher of 
machine construction, ke in the Leith Science School. 
These examples are for the use of students preparing for 
the science examinations in the above subject. They are 
such as are met with in everyday practice, and as they 
are not drawn to scale, and in many cases are purposely 
left incomplete, a student must exercise his own ingenuity 
and knowledge in working out the exercises, the copies 
being a rough guide as to what he may expect to see as 
the gesult of his labour. A paper of scales goes along 
with the examples. The set will be found of great prac- 
tical value, and can be highly commended. 
Progressive German Examination Course. 

lementary Course. By Franz Lange, Ph.D. 
Whittaker and Co. 

This graduated series of manuals is not intended to 
replace the ordinary class-books used by students. 

It aims rather at providing a special course of study 
primarily adapted to the requirements of those who are 
preparing for examination in German, of an elementary, 
intermediate, or advanced character, as the case may be, 
and we are of opinion that very few books are better suited 
to secure this result. We would suggest as improvements 
that the first and second person singular of the strong 
verbs should be given, and that the prepositions should 
be printed in columns. ‘Correspondences’ is not English 
in the sense of ‘ equivalents.’ 

Appendix I., which contains English words derived from 
the German, is very valuable. The student who uses this 
book will in a short time find that he has made very 
considerable progress in German. : 
German Examination Papers in Miscell- 

aneous Grammar and Idioms. Compiled 
by R. J. Morich, Edited by A. M. M. Stedman, 
M.A. George Bell and Sons. 

These Examination Papers have been composed with 
especial reference to the excellent grammars of Whitney, 
Aue, and Eve. 

Many of the questions have been set at the examina- 
tions for the Oxford and Cambridge Leaving Certificate, 
the Local Examinations, the Indian Civil Service, and the 
Military Examinations. 

No section of the above Grammars has been omitted 
in drawing up the questions. 

The Student who has conscientiously answered these 
questions need not fear any public ordeal. - 

Earth Knowledge. By W. Jerome Harrison. 
Blackie & Sons, London. 

This is an extremely valuable and interesting little 
book. It is the work of practical teachers who are at the 
same time sound scientists. 

The geological portions of the book are eminently 
reliable and quite up to the most modern style of know- 
ledge. We have tested the information by the most 
recent utterances of our savants, and, as a result, can con- 
fidently recommend the work to those of our readers who 
are preparing for the May examination in Physiography. 
Text Book of Mineralogy. By F. Rubley. 

T. Murby, London, 

This excellent book has been thoroughly revised and 
brought completely up to date by its author. Full advan- 
tage has been taken of the advances made in the science 
of Mineralogy within the last few years. Numerous 
illustrations have been added. The book brings within 
a very limited compass a_ very complete and sufficiently 
comprehensive aspect of this increasingly important 
branch of science. : 
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Pupil Teacher’s Geographical Year Book; 
Fourth Year. W. and A. K. Johnston: 
Edinburgh and London. 


This attractive volume combines both an atlas and a 
text book for the geographical course allotted to all 
fourth year pupil teachers, The maps are beautiful 
specimens of the art of chartography, and the astronomical 
diagrams possess artistic merit, together with scientific 
accuracy of the highest order. The matter of the letter- 
press has been carefully selected, and is well arranged. 
The material which the young teacher requires for one 
year’s study of geography is here presented in a com- 
plete, compact, and most pleasing form. 


The Story of Little Nell. _ By Charles Dickens. 
London, George Bell & Sons. 


The surest way of awakening. in children a love of 
reading is to take care that they have an opportunity of 
reading at school and under the guidance of a teacher 
books of continuous interest. Bell’s series contains many 
such books, and the latest addition is the Story of Little 
Nell, abridged from the ‘Old Curiosity Shop’ of Charles 
Dickens Of all Dickens’ tales there is, probably, none 
more suitable for adaptation to school purposes. The 
pathetic narrative of Little Nell’s sad fortunes and child- 
ish heroism cannot fail to arouse the sympathies and 
cultivate the wholesome instincts of other children. The 
abridgment is made with good judgment, and, with only 
very slight breaks, the chain of interest is well preserved. 


Queen Iloveyou’s Five o’clock Tea. A Fairy 
Kintergarten Cantata for juvenile performance, 
written by Kate Osborne, Music by Thomas 
Murby. Thos. Murby, London. 


We are much pleased with this work, and confidently 
recommend it as a valuable addition to the repertoire 
of School Music. The words and music are simple in 
character without being trivial, and the general sentiment 
of the piece is adapted to the capacity and intelligence 
of children. The staff notation copy is beautifully printed 
and embellished with a large number of appropriate and 
well-executed diagrams and drawings of the principal 
characters, which serve to show better than mere verbal 
directions how the various dresses and other adjuncts 
should be arranged. Most of the numbers are very 
pleasing and effective, music and words going well to- 
gether; and the music generally is likely to be popular 
with the juveniles. | There are, however, a few points in 
the Cantata which seem to us to be capable of improve- 
ment: for example, the hold onthe syllable 0, on page 
23, and the awkward pause after the word 07, on page 30, 
spoil the sense of the words: the A sharp on page 32, 
in the 2nd Treble, against the A matural in the Ist 
Treble, would be objected to by most musicians: the 
A sharp, in last bar but one (of accompaniment) on the 
same page, should be B flat: the so-called Gavotte on 
page 48 is not in the correct rhythm of that Classical 
Dance Form. 


Clarendon Press Series. Johnson’s Rasselas 
edited with introduction and notes by George 
Birkbeck Hill, D.C.L., Oxford. |The Claren- 
don Press. 


The scholarly editor of the recently published Claren- 
don Press edition of Boswell’s Life of Johnson has pre- 
pared for the same series an excellent edition of Rasselas 
for the use of students. The introductory sketch of John- 
son’s Life, written as it is in a sympathetic spirit, is full 
of interest, and abounds in the discriminative and appre- 
ciative touches which come from thorough knowledge of 
the subject. . This work of Johnson’s, though it was 
produced at great speed and under severe pressure of 
poverty and bereavement, affords a good example of his 
careful style with its sonorous and well balanced periods. 
Dr. Hill’s introduction to the tale is an admirable piece 





of criticism. The notes are not mere verbal anno- 
tations, though these are given where it is necessary to 
explain the peculiar use of some words ; but they include 
abundant and valuable quotations from the great Doctor’s 
other writings and from the works of other authors, and 
serve to throw much light on Johnson’s philosophy of life. 
The attentive reading of the story under such guidance 
as Dr. Birkbeck Hill affords will bring the student into 
close relation with the literary spirit, and enable him to 
breathe the very atmosphere of the world of thought and 
letters. 


Sound, Light and Heat. M.R. Wright. Long- 
mans and Co, 


This is a volume of 260 pages on Sound, Light and 
Heat treated experimentally, and embraces the work 
usually taken in elementary examinations, such as the 
elementary stage of the Science and Art Department and 
the elementary examinations of the Universities. It is 
well printed on good paper and excellently bound. The 
illustrations are well designed and admirably produced. 
Those relating to mirrors, lenses, and optical instruments, 
are specially good. Both author and publisher are to be 
congratulated upon producing a book which may be 
safely recommended as one of the best on the subject 
within the limits laid down. The author is evidently a 
competent and experienced teacher. He writes witha 
real knowledge of the subject and what is more with a 
knowledge of how it is to be taught. We are exceedingly 
pleased with almost every page in the book. We hope it 
may have a very wide circulation and soon reach a second 
edition. We are not going to find any fault at all. We 
would, however, suggest that in succeeding editions a few 
additions (and omissions too, if the author wishes) should 
be made. Could not a few lines be found to show how to 
find the speed of sound in metals by the method of the 
longitudinal vibrations of a wire? It is also a convenient 
method of finding Young’s Modulus for the body con- 
cerned. And as the analysis of light is discussed on 
page 229, would it not be well to point out what is 
meant by a pure spectrum and to show how it is that the 
method described on page 230 produces one? 


A Summary of English History. By Llew- 
ellyn C. Burt. London, Joseph Boulton 
& Co., Limited, 


This little manual consists chiefly of chronological and 
genealogical tables, with rather full lists of names of note 
in the reigns of successive sovereigns, The regnal tables 
are interspersed with condensed paragraphs very full of 
facts clearly stated about the most important features of 
different periods, especially on points of constitutional 
history. In this way, Feudalism, the constitutions of 
Clarendon, Magna Charta, the Star Chamber, the Union 
with Scotland and Ireland are treated, as well as the 
Crusades, the Hundred Years War, and other great wars. 
The plan adopted of arranging nearly every reign into 
four parts may be an aid to the memory, but is likely to 
give a wrong idea of historical proportion, unless the 
tendency is carefully checked by the reading of larger 
works on history, without which indeed such manuals as 
this ought never to be used. ‘* Summaries’ and ‘outlines’ 
are intended as aids to, not substitutes for, the study of 
real ‘histories’; and if it be used only for this subsidiary 
purpose, Mr. Burt’s Summary is likely to be very service- 
able. 


Plato’s Apology and Notes. With Introduction 
by S. George Stock, Clarendon Press Series, 


Mr. Stock Jhas done his work well, the introduction 
being especially valuable, 

He has too, we are glad to see, imitated some other 
editors of this valuable series by dividing the text into 
short portions, and heading each portion with a sentence 
as to its contents. This we maintain is just the kind of 
help a young student requires. 
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The Little Folks’ Grammar. Part I. By Maritime Discovery and Adventure. Edin- 
E. C, Sumner, London: George Philip and burgh: W. & R. Chambers. 


Son, 32, Fleet-street. This is a series of short histories connected with the 

This is a book of 24 pages, in large type ; two pages _ sea, beginning with a sketch of the great Columbus, and 
are taken up with notes, nearly four with lessons on concluding with an American story of a pirate, of which 
sounds and letters, three entirely with questions and _ the date is not given. 
exercises, and a great part of the others with examples. There is an interesting account of Robert Falconer, 
In about a dozen pages, the parts of speech, parsing and | whose history was a favourite book of Sir Walter Scott, 
analysis are supposed to be sufficiently taught to enable | which is well worth reading, and we also were struck by 
the little folks to answer such questions as these found on the account of the ceremonies which in former days were 
the last page :—What is the predicate? Subject? Object? celebrated on crossing the line, to the disgrace of our 
Extension? What part of the sentences may be en- | merchant service and mail packets. 
larged? Make out a table Showing—1. The vowels. 
2. The consonants, arranging them according to the vocal ee 
organs used : throat, tongue, teeth, lips. Nothing more 


need be said to show how utterly unfit the book is for little ‘ ' ; 
folks. There is no room in any of our schools for such a The ‘Practical Teacher’ Sale and Exchange Column. 
book as this. , 


Selections from the Book of Genesis. Wanted.--Gladman’s * School Work’ complete, or Vol. 2 ; 
(Annotated). By Rev. H. M. Clifford, M.A. | also Tegetmeier’s ‘ Domestic Economy.’—W. Chapman, Brows- 
The Clarendon Press. | holme, Clitheroe, Lancs. « 


We gave so full an account of the method employed What Offers ?—Capel’s ‘Catch Questions in Arithmetic and 
by this editor, when noticing his similar work on the | Mensuration” (4s. 6d.);*Twelve Years’ Scholastic Questions 
Books of Kings, that we need say nothing beyond the | (38. ang rege rage my ae ~~ of orig | _(78- 6d.) 5 
fact that there is no alteration in method here, and that | Flowe: antn oes con Ror, ; og sk yg eine 
it will be found very useful to all who would thoroughly | Flora’ (10s \; McNab’s J toned ( ology and Ph siology 
study this particular book of the Bible. Though the | (1s. 6d.) ; and ‘ Classification of Plants’ (1s. 6d.) ; i Peat. 
work is entitled Selections, we notice that a very little is | y1can Teacner, from Vol. I., No. 1, to present time. All the 
omitted, and this is done in such a way as not to destroy | above in excellent condition. Will sell cheap.—Chas. A. Ford- 
the continuity of the story. | ham, 3, High-street, Hornsey, N. 











Now ready, Second Edition, price 7s. 6d., crown 8vo, 656 pp. 


A MANUAL OF OUR MOTHER TONGUE. 


By H. MARMADUKE HEWITT, M.A., LL.M. 


(Late Assistant Examiner to the London University; for many years an Examiner in the Cambridge 
‘Local,’ and ‘Schools’ Syndicate Examination.) 





Containing a Complete Accidence and Syntax, Chapters on Analysis, Parsing, &c., Word-building and 
Derivation, a Sketch of the History of the English Tongue, Notes on the Study of Words, an Outline of 
Anglo-Saxon Grammar, Hints on Behaviour in Examination, and a Vocabulary of Interesting Etymologies ; 
with a large apparatus of Answered and Unanswered Questions (for the Use of Students), and a complete 
Collection of the Papers set during Ten Years at the London University Matriculation Examination. 





Mr. Hewit?s ‘ Mother Tongue’ is specially adapted for the Scholarship and Certificate Examinations, 
and the Matriculation Examination of the London University. 





THE SCHOOLMASTER says: ‘Students will find in Mr. Hewitt’s work the solution of many questions of 
English Grammar, which he will look for in vain in other volumes, and it will doubtless become a popular 
hand-book for examinations in English.’ 

THE TEACHERS’ AID says :—‘ This work is a decided acquisition, and will be welcomed by students of 
English as supplying a long felt want in the particular direction of their studies. It is admirably adapted 
as a text-book for those preparing for Scholarship and Certificate examinations, and will, we venture to 
predict, become a standard manual for matriculation work. Its three divisions deal with the parts 
of speech, the syntax of the same with answered questions appended, and the history of the English 
language, with its many and varied ramifications, peculiarities, and inconsistencies. Clearness rather than 
brevity is the attribute which the author is most desirous of di ying, and this results in a somewhat 
bulky volume of 650 pages. It is admirably arranged, however, and is the Jeau ideal of a student's book, 
its leading points being clearly demonstrated and as clearly explained. The ‘ Hints for Examinations,’ the 
extended ‘ Collection of Examples of Bad Grammar,’ with their corrections, the examination papers of the 
Loadon University Matriculation for ten years, the Vocabulary of Interesting Etymologies, the articles on 
composition, analysis, figures of speech, punctuation, parsing, are all just to the point, and just what 
students require in their preparation for examination. The work has a completeness and finish about it 
that will speedily commend itself to all who examine its pages, and we cannot do better than warmly 
recommend it to the notice of our readers.’ 


LONDON: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.C. 
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LOnN DON E.A. 


SPECIAL COURSES (24 or more Lessons each) in connection with Univ. Corr. 
Coll. for B.A. Oct., 1888, commence ia January. All Subjects, TEN GUINEAS. 
Single subjects and parts may be taken. 
LOW FEES PAYABLE AS ARRANGED ON JOINING. 
TUTORS. —Successful London Graduates with Highest Honours, Exhibitioners, Scholars and 
—_—  Ufiiversity Examiners. 
More aid is given than in any other Correspondence Classes. Results during 1887.—Ten out of Twelve who went up 
passed B.A., Twenty passed Inter. Arts. ALL Students passed Matric. 
Successful pupils at B.A.—H.M.C., M. C.C.R., M.S., A. G., C.J. J., H. L., W. J. 0., J. W. T., W.C.C. 
Failures. —W. F. (who had a serious illness during the year) and W. A, (who only joined at Easter). 
No pupil of University Correspondence College ever failed at an Examination for which he had worked fully through the College Course. 
Books for B.A. 1888 in the Tutorial Series to be had from W. B. CLIVE, 3, Dalrymple Terrace, Cambridge. 


B.A. GUEDE.—Special Contents : 1887 Exam. Papers. Sols, to Pure | @ROSIUS, Translation of the more difficult parts. By J. Lockey, M.A. ts. 
Mathematics, Best Edition of Authors for 1888. Schemes of Study, with | GLOSSARIES TO OROSIUS, Interleaved. 1s. 
references to the Common Text-Books in Mental and Moral Science. 2s. SOPHOCLES, ELECTRA, Translation. 2. 

B.A. MATHEMATICS, QUESTIONS, & SOLUTIONS, 1881-1886. 2s. | DEMOSTHENES, ANDROTION, Translation. 2s, 


Prospectus and all particulars as to the Classes may be obtained from 


THE PRINCIPAL, U.C.C., CARLYLE ROAD, CAMBRIDGE. 


Lowoon, 1eo4 neunan, ieee anecane, reer. BOOKS FOR COMPOSITION. 








The System recommended by the.* Society of ‘Arts.’ 


Fust Published, price od. 


PITMAN’S SHORTHAND SHORT. NARRATIVES 
(PHONOGRAPHY). nO8 Pe ahee 


Taught in over ater ee me ee => 40 Brening Classes The utmost care has been taken to adapt these Exercises 


to the comprehension of the young. 











The Times, Sept. 27 and 29, 1887.—‘ Generally in use, and now the favourite 


system. Othersystems lay claim to greater merits, but none have succeeded 

in ousting Mr. Pitman’s from pride of place.’ . C 0 M Pp 0 é i T i 0 Ni E X EF R C | 5 FE s 
The Standard, Sept. 26, 1887.—‘ Rapidly superseding all other systems. 

Two hundred and eyes systems have appeared since Pitman’s, though 

a large proportion of them are merely imitations of Pitman’s.’ OUTLINES OF LETTERS AND THEMES, 
The Daily News, March 3, 1886.—‘ The best system of shorthand. The . , , . 

ons sanatieal of all systems of stenography.’ For Standards VI, and VII, price 9d. 
The Globe, Sept. 26, 1887.—‘ Has practically displaced all other systems. nh Pee Se ee 

Is nearly universal among the shorthand writers of the present day.’ The following books may also be had :— 


”~ Atheneum, Oct. 8, 1887.—‘ The work that Mr. Pitman has done through- | SHORT NARRATIVES ....00.sse000e0s.. First Series... 
out the page aces countries of the world—to say owe of his 
a 


efforts on behalf of Spelling Reform—marks him out as the leading c racter LE . Se CE vic ovndetemiscenccdecoset .. First Series... 
~ shorthand history—one of the men whom nations should delight to With Outlines and Phraseology. 
onour.’ 


The Illustrated London News, Oct. 1, 1887.—‘A perfectly scientific SHORT STORIES... “state vet the dy seseeee-Second Series., 
system of shorthand. Unquestionably far superior to every other.’ With Outlines and Phraseology. 


Schoolmaster, June 11, 1887.—-‘Despite the appearance of hundreds of | SHORT STORIES .............cecceceeeees Third Series. .. 


new systems, a large proportion of them still-born, totally unrecognised, or : ints -r-writi stters 
practically useless, Phonography still holds the field as the leading system. With Pate.co Letter-writing, and Models for Letters 


Lord Roseberry.—' | hope with all my heart, and with all the earnestness : Con 
that I can command, that shorthand wll penetrate into every crevice of our COMPOSITION, being Short Themes on Fasy Subjects, 
civilised life. It is a great agency in the present day, and an agency that ‘for Standards VI. and VIL. ........e.ceeeseeeeee Keativendiaes’s 


is likely to be tenfold useful in the future.’ 
- COMPOSITION —tTest Cards for Standards VI. and 
VII. (corresponding to the Short Themes), 36 cards in 
PITMAN’S PHONOGRAPHIC TEACHER. CROED, GORD cosccevcnsess Peecerecccrcccereserececece occecsecvoccccose Is. 
Price 6d. 1,100,000 copies sold. 


ISAAC PITMAN & SONS, AMEN CORNER, E.C.; W. & R. CHAMBERS, 


And all Booksellers throughout the World. 47, PATERNOSTER ROW, LONDON; 339, HIGH ST., EDINBURGH 
CAPEM.’S PUBLISHED BY SPECIAL REQUEST. 


PROBLEMATIC ARITHMETIC nHuGHes's PUPIL TEACHER'S ALGEBRA, 


May be had in Parts as follow :— Crown 8vo, Extra cloth. Price as, 6d, 
No. of , By the Rev. A. D. CAPEL, M.A. 
Problems. Price. Specially designed for Young Students preparing for the Pupil Teachers’, 
STANDARDS I. and Il. (one book) .... 180... id. _the Oxford and Cambridge Local, the ‘College of Preceptors’, and the 
STANDARD Ill... ee ee ee ee ir cy. 1d. various recognised Preliminary Examinations. 
pnw nd ." x one 7 sp ey = 3 = The Schoolmaster says :—‘ This book is what its title implies, a Hand 


~ eee eve tee | book for Pupil Teachers and Young Students of similar abilities, It dea’ 
STANDARDS VI, and Vil, (one book) .. 25 .. 2d, with difficulties that are sure to meet beginners at the very Outset of their 


COMPLETE ANSWERS ... oot s od, studies, and it bodily attacks them and clears away the knotty points, and 
makes the way smooth. I'he examples are many, and admirably suited for 

Complete Probl . strongly bound in cloth, without Answers 6d. the object in view... « We can heartily recommend Mr. Capel’s book.’ 

COMPLETE PROBLEMS, with Answers __... ve Rr The Educational News says :—‘ Its exposition of principles, illustrations 


“t ty of practice, and practical exercises, are admirable.’ 
Ga" TO SECURE THE EXCELLENT MERIT GRANT TEACHERS SHOULD ADOPT rcA 


we TUTTLE EOOKS WHIT AFFORD AMPLE PRACTICE it event tamer’ or HUGHES'S PUPIL TEACHER'S ARITHMET 10. 


PROBLEMS SET BY THE DEPARTMENT. | : By the Rev. A. D. CAPEL, M.A. Price as, 6d, 
LONDON: JOSEPH HUGHES, PUBLIGHER, PILGRIM STREET, LUDGATE HILL, E.C. 
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. ‘Complete Catalogue Gratis and Post Free. 
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THE SCHOLASTIC SEWING MACHINE CO. 


Highest and only Award, GOLD MEDAL, 


obtained at the Inventions ee. -_ 





have great pleasure in offering to Fellow-Teachers rBlaks Monti . 


carriage paid, repa 


W* 
10s, cash, or £3 on hire 
AY oa — oy Dann tered & 


This Machine is beautifully 
Shuttle and Spool Winder, whic 


with each 
illustrated instruction book. This 


sending every one of them on Fourteen Days’ Free Trial, and if satisfactory, we 
Con be the If not satisfactory it can be returned, and we will pay the carriage both ways, and no 


must be paid at the one end of the fourteen days’ free trial. 
whatever will be made. 


as this will 


HAND LOCKSTITCH a 
the latest im 


enables the person to wind the robbing without the Machine 
Family Sewing, on any material, from Fine Muslin to Woollen Cloths. It- will Hem, Tuck, I 
ne :—Six bobbins, six needles, double hemmer, braider, quilter, two screw-drivers, 

Machine is well made, and most complete in itself; and, * order ob oe hy may —_ 


straight, guide, thumb screw, and 
hly test its abilities, we 
cash or an instalment 


wish it to be tly understood tha: 
t perfectly u = 


It is cormentiy requested. tha that when Teachers are sending for a Machine they will write their full name and address distinctly, stating the 


nearest railway sta prevent unnecessary delay. 


5OS: 


Carriage Paid. 


"ON HIRE. 


Carriage Paid. 


AN ACCURATE DESIGN OF THE MACHINE NOW OFFERED. 





ABSTRACT OF 


pave Bese - Lhe - tested d diving the last thrce a -t. a 

y ieey pany been pronounc 

eine be the prettiest Mac’ wile, We W. KENT, Schoolhouse. Schoolhouse, New 
3ra 


Essex. 
t Machines PALAr sin nave worked well, and quite give satisfaction.’"— 
The Dowager Lady G, CRAIG, Dean's Court, Wimborne, Dorset. 
*We are ley with the three Machines (Bradbury’ s W ye purchased 
from you, and think they are =e good and cheap."—Miss PRASFIELD, Fairtield Llouse, 
Duke Stroct, Chelinsford, Esse 


Particulars, Testimontats, and Dlustrated Lists from 


od have pooved © 


TESTIMONIALS. 
ed with the “ Wellington” Machines, as of my friends have 
pretty Machine, end does its work ¢ cguickly, ein easily, sed'oedlt 
a, hine, and shall your Company whenever I can.’— 
Saints’ School, Matlock Bank, Derbyshire. 

* The Bradbury Machine | ae from you gives | great satisfaction to all who use 

{t.'—Mrs, HAVILAND, The Rect Warbleton H Hawkhurst, Essex. 
° sae —_ is say dy —y- with th the three Saechlace (Bradbery) —_ we have purchased 
. poms yen last two years.'—Mr. J. HARWOOD, Board School, Tongue End, 

pal 


the MANAGER, 2, AVENUE ROAD, BOW, LONDON, E. 





EYRE & SPOTTISWOODE'S 


MATHEMATICAL 


DRAWING INSTRUMENTS, 


WATER COLOURS, OIL COLOURS, 


And all Drawing Materials suitable for 
TECHNICAL and ART STUDENTS; 


Sets in Boxes, Protractors, Rules, Scales, Ruling Pens, 
Drawing Boards, Set-Squares, T-Squares, Drawing 
Pins, Indian Ink, Brushes, Palettes, Pencils, 
reenn &e, 


GEOMETRICAL DRAWING MODELS. 
Student's Set of 10 Models ... 
Larger Set for Drawing Class use.. 
Extra large Set of 17 po for the New 
“Drawing Schedule” . ee 


LIBERAL 
TERMS FOR | 
SCHOOLS. | 


10/6 
42/- 


*} 100/- 


LIBERAL 
TERMS FOR 
QUANTITIES, 


ILLUSTRATED CATALOGUE 
sent Post Free on application to 


EYRE & SPOTTISWOODE, 





LONDON—Great New S&t., Fleet St., E.C. 


SECOND YEAR CERTIFICATE—DECEMBER. 


Highly successful Coaching by Correspondence. No fee unless success- 
ful first time. Backward students made to pass. Exceptionally low terms. 
Addressed envelope for particulars, list of successes, &c., 


GEORGE HENRY SPARROW, Forest Gate, London, E. 


N.B.—Acting Teachers who intend taking Papers of the Second Year 
are invited to communicate at an early date with Mr. Sparrow. The 
work for Second Year Students having been the speciality for the past five 
yore, with increasing success each year, there is Tittle fear of failure now. 
oat Students are got through safely , and bright ones pushed into First 

ivision. 





; 





| MURBY'S IMPERIAL COPY BOOKS. 


Rapidly finding their 
way into all good 
choods. 

17 NUMBERS, PRICE ad. EACH. 

1. Half Text. si. Large and Small. | 9. Small Hand. 
2. Half Text. . Small Hand. 20. Small Hand. 

. Half Text. 6h. Double Small. a1. Small Hand. 
and § Text. cr — Hand. ta. Small Hand. 
= Hal ~~ 7 
«. Small Text. 


Text. hree Hands. 12}. Ladies’ Hand. 
London: THOMAS MURBY, 38, Ludgate Circus Buildings, E.C. 








} * EXCELLENT.’ *UNEXCELLED.’ 








» Carma 








8. Sen ull Hand, 








MADE WITH BOILING WATER, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
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SCHOLARSHIP & CERTIFICATE 
CLASSiIS, 


Will be Commenced as —— on Saturday, January l4th, 1888, 
a.m., 


atl at the 
CITY OF LONDON COLLEGE, 
WHITE STREET, MOORGATE STREET, E.C., 
Two minutes’ walk from Moorgate Street Station, 
And will be continued on 
SATURDAY MORNINGS AND AFTERNOONS, 
And on the EVENINGS of 
MONDAYS, WEDNESDAYS, AND FRIDAYS 
Throughout the year. ’ 

Each of the subjects of Examination will be carefully ange in Class, 
and, as in previous years, no pains will be spared to make the success of 
each Student certain. Great care is given to the work of Second Year 
Candidates, both Male and Female. Male Candidates especially should 
note that every Student from these Classes was successful last year. 

Prospectus now ready, and, with full particulars, will be sent post free on 
application. Names are now being entered for the course, and as the 
number that can be admitted is limited, early application is desirable. 

All Candidates are particularly requested to be in attendance at the first 
meeting of Class on 14th January. 

Tuition by Correspondence for country Candidates. 

communications poapecting these Classes to be addressed to 
Professor CUSACK and endorsed ‘Scholarship’ or ‘ Certificate.’ 


CIVIL SERVICE EXAMINATIONS. 


Men Clerks, Age 17—20; Female Clerks, 18—20 ; Boy 
Clerks, 15—17; Excise Assistants, 19—22; Customs, 
19—25; Telegraphists, Engineer Students, &c. 
Rapid Postal preparation of country students on a thoroughly 
individual system by J. KEEFE, F.R.GS8S., Fellow and 
iner to the Society of Science (London), &c. 
LIVERPOOL.—22, Gt.GeorgeSt. MANCHESTER.—2, Victoria St. 


Over 350 Successes, Prospectus Free. 


TUITION BY CORRESPONDENCE. 


GCHOLARSHIP, CERTIFICATE,—London: Trained 

Master and Mistress ‘Coach’ for above, and Teachers 
cannot possibly have a better means of preparation. Terms 
low. Careful attention.—Masrer, 4, Leonard Terrace, Har- 
lesden, N.W, 


es OVER S570 SUCCESSES! 17 FIRST PLACES. 


Day, Evening, and Correspondence Classes. 
THE LONDON CIVIL SERVICE COLLEGE, 
27, CHaAncerRY Lane, LONDON, 


EIGHT YEARS OF UNPARALLELED SUCCESS. RESULTS UNEXCELLED. 
DerartMENtTs.—CIVIL SERVICE, LONDON MATRICULATION, 
QUEEN’S SCHOLARSHIP, CERTIFICATE, UNIVERSITY 
LOCALS, SPECIFIC SUBJECTS, etc., Messrs. Skerry, F.S Sc., 
Smith, M.A., Croms, M.A., Barser, B.A. (Hons.), Joceryn, LL.B. 
(Cambs.), and Co. (22 ‘Tutors, Graduates of London, Cambridge, etc.). 
Clerkships, Men (age 17-20, Salary £80-£250), 1st, and, 3rd, 4th, sth, gth, 
16th, 27th, 31st, 37th, 39th, etc. ; Excise (19-22, Salary £95-£309), 4th, sth, 
6th, ath, th, gth, roth, r1th, rath, etc.; Customs (19-25, Salary £55-£200), 
1st, 3rd, 4th, sth, 6th, 7th, 8th, etc.; Female Clerks (18-20, Salary 465-80, 
etc.), and, sth, rath, r7th, 37th, 47th, s4th, and 16 Places last Female 
Clerks (Feb., 1887) ; Boy Clerks (15-17, Salary £36, etc.), 3rd, 8th, gth, 
etc. ; Surveyors of Taxes (19-22, ee 4100-4400), 18st, 3rd, 4th, etc. 
1st Place (Feb.) Office of Works, Ireland: 4 
Highest places at all centres throughoat Great Britain and Ireland. 


PRACTICAL GUIDE TO THE CIVIL SERVICE, post free, 
from Mr. Skerry, F.R.S.L., of H.M.C.S., 27, Chancery Lane, London, W.C. 
ORDER THE 
‘Civil Service Competitor,’ 
1d. weekly, of all booksellers, or sent free for 1s. 8d. per quarter. Contains 
fall details, with latest Examination Papers worked in full, original articles, 
books to read, etc. More information than in any similar pullicadien. 

Enquiry Office open daily 9 a.m. to 6 p.m. 

















Tuition by Correspondence 
: ESTABLISHED 1871. 


PuPiLs may now be entered for Certificate (1st and 2nd years), 
Scholarship, Science and Art, Matriculation, A.C.P., and 
Musical Examinations. 

oe for Certificate (2nd year men) may take the course 
for Mathematics only, if desired. 

Scripture (for December and July), Languages, Special 
Subjects, Shorthand, Book-keeping, &c., from tos. per quarter, 

We draw attention to our Courses for Pupil Teachers, Army 
Schoolmasters and Mistresses, Civil Service Branches, Medical 
and Legal Preliminary, and to our new department ‘ Notes and 
Queries.’ 

Intending Students and Enquirers (for whatever subject or 
branch) should write at once to our Office, naming this paper. 

Address, JAMES JENNINGS and Co., Tuition by Correspon- 
dence Office, Deptford, London, 





- 


46th YEAR OF PUBLICATION. 


NOW READY 


AN ENTIRELY 


NEW EDITION 


WICHTMAN’S 


ARITHMETICAL 


TABLE BooK. 


ENLARGED to Crown 
16mo.,and INCREASED 
from 32 to 40 pages. 








Many Million 99 of 
this valuable litile wo. k 


REDUCED FAC-SIMILE OF COVER 








have been sold. 





MAY BE HAD OF 
SIMPKIN, MARSHALL & Co. ; KENT & Co, ; HAMILTON, 
ADAMS & Co., cf the principal Scholastic Agencies, 
AND OF THE PUBLISHERS, 
WIGHTMAN & Co., 104 & 106, Regency Street, 


eT QraygrnAy anny T.OTTHON, 








GEORGE GILL & SONS’ 


RECENT PUBLICATIONS. 


All Teachers should see the following before. ordering new 
books, 


THE “WHITEHALL’ LITERARY READERS. 


The only Standard Readers ; specially compiled to suit the 
latest requirements of the Code, They are not old reading 
books re-dressed, but are entirely new. 

STANDARD |, oe nse wee ove Od. | STANDARD Ill, w+ s+ oe me od. 
STANDARD Ul, se wee wee ee 0d. | STANDARD WV, se ae oe am gd 


, (Vo s and Travels ; comprising scenes from the hist 
CTP F-ahion) he most interesting vender published. ... y 


q , (Extracts from the Works of Standard 
OT se eas aaa oe ee 


Also Primers Part 1, 2, and 3; cach 3d, Cloth, 


THE ‘ALBERT ’ GEOGRAPHICAL READERS. 


The most interesting, the most readable, and the most beauti- 
ful Geographical Readers yet produced. 


STANDARD |, oe oe one od. | STANDARD IV, w+ oe oe 28 od. 

STANDARD Hl, ov ose ove Od. | STANDARD V, oe see oe 28. 4d, 

STANDARD Il, oe oe. s+ 28. od. | STANDARD VI sve one one 28. 6d. 
STANDARD Vil, w+ «+ «. 28. 6d, 


THE ‘WHITEHALL’ DRAWING COPY 
BOOKS. 


Specially prepared in accordance with the New Schedule. 
The following numbers are now ready :— 


FREEHAND DRAWING, MODEL DRAWING, 
STANDARDS |, Il, No. x... od. | STANDARD IV, sx. No. 4. vu od. 
STANDARD Ill, « « No.2... od. | STANDARD V, «» + No, 7. « sd. 


. GEOMETRY. 
STANDARD W. ow on NO. om Sh STANDARD IV, ww No. §. ww od. 
STANDARD Y —- No. 6. one ad. 


STANDARD V, «+ «. No. 8. ... ad 


GILL’S PRACTICAL GEOMETRY FOR THE 
STANDARDS. 


These little Text Books contain all that is necessary for this 
subject. Standard IV., 1d. ; Standards V. and VI, 2d. each. 


THE WHITEHALL COPY BOOKS. 


In Twelve numbers, two for each Standard. These Co 
Books are the most practically useful in the market. Price 


GEORGE GILL & SONS, LONDON, 
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“W. & A. K. JOHNSTON'S IMPERIAL 
SERIES OF SCHOOL WALL MAPS. Ten 
Maps, 21s. each. 


“W. & A. K. JOHNSTON'S SERIES OF 
LARGE SCHOOL WALL MAPS, Thirty-two 
Maps, 12s. each, 


“W. & A. K. JOHNSTON'S SERIES OF 
CLASSICAL AND SCRIPTURAL LARGE 
SCHOOL WALL MAPS, Eleven Maps. 12s. 
each, 


“W. & A. K. JOHNSTON'S SERIES OF 
PHYSICAL LARGE SCHOOL WALL MAPS, 
Six Maps. 12s, each, 


“W. & A. K. JOHNSTON'S SERIES OF 
OUTLINE OR TEST LARGE SCHOOL 
WALL MAPS. Fifteen Maps. 1s. each, 


“W. & A. K. JOHNSTON'S SERIES OF 


MAPS. 


SMALL SCHOOL WALL 
two Maps. 6s, each. 


A Handbook is given gratis with each Map. 


i] 

W. & A. K. JOHNSTON'S ILLUSTRA- 
TIONS OF NATURAL PHILOSOPHY. 
Thirty-nine Sheets. 12s, each (except Natural 
History.. 15s. each). 

A Handbook is given gratis with each Sheet. 


W. & A. K. JOHNSTON'S HISTORY 


CHARTS. Four Charts, 12s, each 


b/ 

W. & A. K. JOHNSTON'S NATURAL 
HISTORY PLATES AND TYPES OF 
NATIONS. Seventy five plates. 3s. 6d. each 
36s. for a selection of One Dozen. 


a*» Allthe above Maps, I}lustrations, and Charts, are mounted 
on Cloth and Rollers, varnished, in the best possible manner. 


’ 

W. & A. K. JOHNSTONS SCHOOL 
ATLASES of POLITICAL, CLASSICAL, PHY- 
SICAL, HISTORICAL, and SCRIPTURAL 
GEOGRAPHY. Thirty-eight Atlases. 


W. & A. K. JOHNSTON'S PENNY 


MAPS: Po.rricaL, Projection, OuTLine, TEs, 
and CLASSICAL, 196 Maps. 


W. & A. K. JOHNSTON'S SCHOOL 


GLOBES, Terresrriat and CeestiaL. Six 
sizes, 
% 

W. & A. K. JOHNSTONS GEOGRA- 
PHICAL HANDBOOKS, Entirely Re-Edited, 
and uniform in size, &c. 32 pp., Crown 8vo., 
price 3d. each. ‘Twenty-six Books ready. Others 
in preparation, 


Twenty- 


Complete Catalogue free by post to any Address, 


W. & A. K. JOHNSTON 


(ESTABLISHED 1825), 
GEOGRAPHERS TO THE QUEEN, 
EDUCATIONAL AND GENERAL PUBLISHERS, 
EDINA WORKS, EASTER ROAD, EDINBURGH, 
5, WHITE HART STREET, WARWICK LANE, 

LONDON, EC. 





GTI 


JOSEPH HUGHES'S 


PUBLICATIONS. 


Ni Si ond Edition. P éd., h 
aw hae ord Teacher's es ly al ou Home. 


THE PRINCIPLES AND PRACTICE OF 
SCHOOL HYGIENE. 


By ALFRED CARPENTER, M.D. Gand C.S.S. (Camb.) Examiner 
in State M ne for the London ai oe Universities, Lecturer 
on State Medicine at St. Thomas’ s Hos 

f Heap Inspector writes :—‘It is the ~e treatise in English on the 
subject.’ 








New Ready, Sixth Edition, Price 4s. 


CATCH QUESTIONS IN ARITHMETIC AND 
RATION. 


ae Rev. A. D. CAPEL, M.A., St. John’s College, 
Civil Service Candidate says :—‘We are inclined to think that the 
thorough mastery of a few chapters in this book, and the successful 
working of all the exam based on them, would be more useful in- 
tellectually, and would afford more arithmetical insight, than the study of 
some complete treatises in popular use, We are unable to detect a single 
important omission.’ 

A KEY TO THE ABOVE NOW READY. Price 7s. 6d., 


Now Ready, ‘IPS Edition, pric 


CAPEL'S TIPS IN ALGEBRA. 


By the Ree | A. D. CAPEL, M. A, Author of ‘ Catch ¢ 1estions in Arith- 
metic and Mensuration,’ and ‘ Common-Sense E 
*,* ‘ Tips in Algebra’ oma all the Algebra a Pupil: -Teacher requires, 
during his ene r the Scholarship and Certificate Examinations, 
and the Matriculation xamination of the London University. 


GAPEL'S KEY TO “TIPS IN ALGEBRA,’ Price 7s. 6d. 
ADOPTED BY b aol _—~ SCHOOL BOARD, 


-, .CAPEL'S COMMON-SENSE EUCLID. 


1,—Containing Books I. — II. _ <a — Graduated Riders, and 

Le = their Solution. ed for Pupil- -Teachers, 

Scholarship Candidates, and iedente in their first year of training. 
Price 1s. 62. 

The Schoolmaster says :—‘The method posseses the essential quality of 
thoroughness, and a candidate who has concientiously worked through this 
book will not fear any examination on the of geometry prescribed, and 
will, moreover, be fully capable of continuing his Sredies of the succeeding 
book for himself.’ 

The Teachers’ Aid says :—' We can hardly speak too highly of this work. 
To the teacher or the student it must weve equally valuable. ere are 
so many good points about it that it is difficult to make a selection ; suffice 
it to say that for any one who is about to enter upon the study udy of Euclid 
it would be almost impossible to put into his hands a book that would be of 
so much service in every way.’ 


Now Ready, Fifth Edition, Revised and Enlarged. Contains Ques stions 
set at Certificate Examination, 1836. 


THE TEACHER'S MANUAL OF MUSIC. 


By R. DUNSTAN, Mus. Bac. (Cantab.); Member of the Council of the 
Tonic Sol-fa College ; Lecturer on Music at the Westminster and 
Southlands Colle 

Complete, Handsome’ Bound, with ample supply of Music Paper (both 

otations} atend. Price as. 6d. 

The Schoolmaster says :—‘ Mr. Dunstan has now produced one of the 
best Text-books for Pupil-Teachers and Students we have ever seen. The 
od is adapted to the Code of 1886, and is fully supplemented by Series of 

Examination Papers.’ 


DUNSTAN'S NOTE, TIME, & EAR TESTS. 


Price 6d. cloth. 
A complete and carefully graduated course of Exereises for Candidates 
Prserse® for Queen’s Scholarship Examinations, and Students in Training 























Now Ready, Crown Svo, 528 pp., Half-bound (with supply 0 of specially 
ruled Student's Note Pa per). 


A CONCISE HISTORY OF ENGLAND AND 
THE ENGLISH PEOPLE. 


By the Rev. Sir G. W. COX, Bart., M.A. Price 4s. 6d. 
The Schoolmaster says :— This is a masterly review of the subject from 
earliest times to our own. 


DR. AVELING’S CHEMISTRY OF THE 
NON-METALLICS. 





With Numerous ‘lustrations. Price 4s. 6d. 
The Educational News says >— ‘This volume bears evidence of the 
highest skill in displaying the processes by which chemical results are 
reach The numerous problems worked out have quite a mathematical 
look about t and altogether the book will be fou to be one of the best 
of its kind 


London: JOSEPH HUGHES, Pilgrim St., Ludgate Hill, B.C, 








